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ABSTRACT

It is very crucial to have a very simple, instant and low-cost detection and estimation of a trace of water in
common organic solvents including alcohols. To obtain the sensor material we have synthesized a metal-organic
framework (MOF) {[Y;.0Mn; 5(PDA)3(H20)3]-3.5H20}, 1, (PDA = 2,6-pyridinedicarboxylic acid) through hy-
drothermal process. A doping of compound 1 by 10 % terbium {[Y( ¢Tbo1Mn; 5(PDA)3(H20)3]-3.5H20}, 1:Tb,
was done through an isomorphous substitution technique. The most advantageous point about 1:Tb was the
metal centre luminescence, which was largely stokes shifted from the excitation light making possible the naked
eye observation. The weak metal centre luminescence intensity of dehydrated 1:Tb (excluding lattice and co-
ordinated water molecules) in organic solvents EtOH, CH3OH, CH3CN, THF and n-heptane showed huge turn-on
in presence of trace amounts of H,0 in the said solvents. The luminescence intensity of Tb®* centre was enhanced
by several folds with a limit of detection 1.12 %(v/v), 0.47 %(v/v), 0.04 %(v/v), 0.13 %(v/v) and 0.53 %(v/v)
respectively. The coordinated water molecules as well as the lattice water molecules in 1:Tb play a vital role
during sensitization of the Tb®" centre by enhancing the rigidity of the structure and facilitating the formation of

LMCT state which ultimately results in a huge turn-on of metal centre luminescence.

1. Introduction

Most of the organic solvents are frequently contaminated by a trace
amount of water. The dry products, moisture sensitive chemicals, oils
and petroleum products often contains water as impurity [1,2]. It is very
important to detect and estimate the amount of water in solvents, fuels
and most importantly alcoholic beverages [3-6]. In the laboratory, the
existence of water decreases the reactivity in organic solvents, increases
the formation of oxidation products, lowers the yield of reactions or
sometimes fires and explosions comes out in some chemical reactions
[7]. So, a good sensor of water in organic solvents is of high significance
in the field of analytical chemistry, chemical industries, pharmaceutical
industries and for scientific applications [8-11].

For the estimation of amount of water in organic solvents a widely
used technique is Karl Fischer titration [12,13]. However, such method
has several disadvantages for practical applications due to the

* Corresponding authors.

requirement of specialized instrument, unpleasant pyridine-based re-
agent, long time consumption, complicated procedure and requirements
of well trained personnel [14]. Colorimetry [15,16], electrochemistry
[17], gas chromatography [18], luminescence [19-21] etc. are the
various detection techniques employed for detection of water till date.
Among them, luminescence sensors have attractive attention because of
several reasons. It requires only a small amount of sensor (chemical) for
detection, the process is extremely easy and can be done instantly, it is
highly sensitive method and can give very accurate results. It can be a
widely applicable method because several aspects of luminescence like
intensity, peak position, lifetime etc. can be monitored for the detection
depending upon the sensor and analyte pair. Most importantly it is cost
effective and reliable method [22,23]. So, luminescence-based sensors
are ideal alternative for Karl-Fischer titration method [3].

In the literature, there have been reports of various materials such as
copper nanoclusters [24-26], conjugated polymer [27,28], fluorescent
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ABSTRACT
# field experimant was conducted under Uttar Banga Krishi Viswavidyalaya at Pundibari, Capchhehar, West
Bengal, India to study weasonal ocourrence of mealy bug iMoconellicacous hirsutus Grean) on som plant
fMachilus bomapeing ¥lng) and its management L$ing bic-pesticides, The mealy bug was active throughaut
the year, The paak population of mealy bug [1K.68/3 lcaves) was rocofded on 10 stapdard meteoroogicsl
weak i.e. on 2 week of March. Correlation co-efficient [r) study helween pest population with envirenmental
parameter showcd that there was significant positive [+ correlation with temperature difference and
significant negatiee [~} corretatian with temparature {minimum and average) and retative hurmidity [ e,

yrinirum and average). On the ather hand, nah-signi

population and maximum lemperatire. Bio-officacy

ficant negative {-) correlatian found betwesn mealy hug
of dilferent trealmonts againsl meaky bug showed that

imidacloprid (CONFIDOR 17.8 5L 1 mlf 5L was found superior for managemant ol mealy bug (J7.39%
reduction of mealy bug papulation) lollowed by Azadirachtln (NIMARIN 1500 ppm) 2.5 ml/L [57.28% reduction
pf mealy bug population]. However holanicz] etract of tohacco 50.00 mifL (5%} {50.45% reduction of mealy
bug populaticnd, Garlle 50,00 ml/L (5%) [48.73% reduction of mealy bug populatian}, Spilanthes 5,00 mlfL
{54%) {45.40% reduction of meaaly bug population}, polygenum 50.00 mlfL [5%)] [40.91% reduction of mealy bug
populalion) and Pongamia 50.00 mlfL (5%) (30.37% reduclion of mealy bug population) were found

sarisfackary bo manage the pest.

Key words: Abictic lactors, Rotanical extracts, Mealy bug, Organic cultivation, Seasenal oCoaTTENCS

Mugu silk  worm  [JAnrkeraes  dssam Westvood)
primarily feeds on Som [Muchilies bambyoing King}
plant (Bhattacharya of af 1993, Tikader amd Rajan 20H2).
The plart is wery prong W altacked by different Type of
insect pests like pall insccl, stem horar, leat” defolialing
beetle, uphid, teaf miner, leaf rolber, red Frec ank gt
{Worpohain 2015]). Fuar of al. {2011) foustd that som planf
s lested by shuot boret, munk borer. leaf minwr, leal gall
and mealy bug. Due to attach of insect-puesls it becmas
Qiiticuh for the famuers 10 conduct silk worm reating (Sinch
e ab. 20009, Application of ngeeticides [ur the incecl-peats
cantral is not advocated as their residual effects i harmtil
for Lhe sitk worm (Subbarani und Favaprakash Z01%)

Bulanical insceticide like oonion, garkic, singer, cusland
apple, turmeric, chrysanlheoun, n2em, pangamiz, Wbacdo
etz. have used for (he maaagement of insecl-pest in
sericulluee {Singh and Sarachandra 2003} Ghush  and
Senupal (2002) reported that Acpditachtin 7 neem found
muderate conirol of tea bectle (43.70%) on cegplant in tond
region of West Bengal, Tndia. Azadirachiin and extracts of
Polyzonwn were found modérare 1o higher floa beetle
conrral, recording more than 30% mortality {Ghush 20140,
Polygorum, locally known as “Biskanthali” {Sarkar and
Mukherjes 2003) and its crde leaf and flower exiracts of
Polvaoruml Fadropiper are responsitle for mortality ul
Heierotermes indicola and Copiotermes feimi (Badshah ed
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ABSTRACT

Economic development is a basic need for the growth of the region and it stimulates the rapid transfor-
mation of land use and land cover (LULC) units. Urbanization and industrialization are one of the major
factors to increase temperature. Asansol sub-division is one of the important industrial and urbanized
regions of eastern India. In this study, two different years viz. 1993 and 2018 have taken for the prepa-
ration of LULC and land surface temperature map. The kappa coefficient has been implied in this inves-
tigation to assess the accuracy of LULC maps. Temperature maps show that summer and winter surface
temperature increases at the rate of 0.15 °C and 0.19 °C per year respectively. The result also reveals that
temperature mainly increases due to the presence of urban, industrial and coal mine areas. The changing
land use and land cover patterns show that the coal mine areas have been increased by 15% and urban
areas also increased by 60%. Some correlations have been prepared to show the relationship between
Land Surface Temperature (LST) and other spatial indices like NDBI, NDVI, and NDWI, where negative cor-
relation prevails between LST and NDVI also with NDWI, but positive relation exists between LST and
NDBI. Lastly, simulation of temperature for the year 2041 has been prepared, which shows that in the
upcoming years’ temperature may be increased up to 0.21 °C/year.
© 2020 National Authority for Remote Sensing and Space Sciences. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

1. Introduction

Several studies established that there is a strong influence of
LULC on surface temperature and reported that the relative rise

For proper identification of a region, Land use and Land cover
(LULC) is one of the most vital parameters for the proper identifi-
cation of a region (Rousta et al., 2018). Rapid transformation from
pervious surface to impervious surface through LULC changes has a
great impact on local as well as regional environment (Rousta et al.,
2018; Zhou et al., 1998). So, the formation of urban heat islands is
the most important striking feature of rapid urban and industrial
growth in the present era of development (Ranagalage et al,
2018). Buildings, roads, industrial farms, etc. are considered as
the impervious surface, which can absorb shortwave incoming
solar radiation in one hand but on the other hand, it leads to a
reduction in the outgoing longwave terrestrial emission
(Ranagalage et al., 2018).

Peer review under responsibility of National Authority for Remote Sensing and
Space Sciences.
* Corresponding author.
E-mail address: niladridas123@gmail.com (N. Das).
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in LST depends on LULC change especially in the urban centers
(Pal and Ziaul,2017; Weng et al., 2004). Extension of agricultural
land, the concretization of the open land, squeezing of surface
water area, depletion of groundwater resources (Das and
Mukhopadhyay, 2018), reduction of green vegetation area com-
pletely changes the existing environment (Zhang and Huang,
2015; Mahato and Pal, 2018). The negative effect of these kinds
of change directly related to health risks & environment (Pal and
Ziaul, 2017; Choudhury et al., 2019).

Remote Sensing and geospatial technology are some of the
major modern tools for the identification of LULC and extraction
of land surface temperature (LST) (Choudhury et al., 2019). There-
fore, using both of these technologies, we can properly explain
LULC changes as well as to extract the difference in land surface
temperature (Hathout, 2002).

This paper attempt to identify the research objectives: (1) To
detect the LULC changes over the last 23 years (2) To assess the
Spatial as well as the temporal variation of surface temperature

1110-9823/© 2020 National Authority for Remote Sensing and Space Sciences. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Please cite this article as: N. Das, P. Mondal, S. Sutradhar et al., Assessment of variation of land use/land cover and its impact on land surface temperature of
Asansol subdivision, The Egyptian Journal of Remote Sensing and Space Sciences, https://doi.org/10.1016/j.ejrs.2020.05.001




Modeling Earth Systems and Environment
https://doi.org/10.1007/s40808-020-01047-7

ORIGINAL ARTICLE q

Check for
updates

Application of DRASTIC model for assessing groundwater
vulnerability: a study on Birbhum district, West Bengal, India

Ranajit Ghosh' - Subhasish Sutradhar? - Prolay Mondal? - Niladri Das?

Received: 13 July 2020 / Accepted: 3 November 2020
© Springer Nature Switzerland AG 2020

Abstract

Groundwater is one of the important necessary renewable resources of the world. Without water, no life can be possible on
this earth. It is not only sustaining all biotic elements of the earth but also it helps to fulfill the requirement of various sectors
like agriculture, industries, and other domestic purposes. Not all types of water but the mineral added purified water is safe
for the human being. Unfortunately, in this age of development, it’s very difficult to get naturally purified water because of the
application of chemical fertilizer to get more production from agriculture, extensive industrialization pollutes groundwater
resources badly. So, it’s high time to think about this most valuable resource. In this context, current research aims to identify
the most polluted or vulnerable zones of groundwater in the Birbhum district. From several studies, it has been found that
Birbhum district is one of the fluoride contaminated districts. Except, fluoride, another chemical component i.e. iron is also
another harmful component in this district. Therefore, to assess the most vulnerable groundwater zones DRASTIC model
has been applied here. DRASTIC is a widely used model for this purpose. This study deals with how the application of the
DRASTIC model can help to extract the vulnerable zones of groundwater. To run the DRASTIC model various parameters
viz. Depth to water level, Net recharge, Aquifer media, Soil media, Topography, Impact of the vadose zone, and Hydraulic
conductivity have been used here. The final vulnerable map shows that the western part is more vulnerable than the eastern
part because the western part consists of the plateau fringe area with basalt and granite and more weathering prone that’s
why contamination of harmful minerals dissolve with groundwater most quickly. Moreover, the groundwater level is near to
surface in the western part due to the presence of hard rocks near the surface than the eastern part. The applied DRASTIC
model has been validated using the receiver operating characteristic curve (ROC) and this curve has been prepared based on
some random points composed of various harmful chemical components. The result of the receiver operating characteristic
curve depicts that this model is 73% valid in this concerned region.

Keywords DRASTIC model - ROC curve - Groundwater vulnerability - Net recharge

Introduction
>< Niladri Das
niladridas123 @ gmail.com About 34% of freshwater of the globe is contribution of
Ranajit Ghosh groundwater, which is the most valuable natural resource
ranajit0369 @ gmail.com of the world (Shekhar and Pandey 2015). It fulfills our mis-
Subhasish Sutradhar cellaneous requirements of various fields like the irrigation
subhasish2396 @ gmail.com sector, industrial sector, and domestic use (Agarwal et al.
Prolay Mondal 2013). In India, 50% population of the urban area and 90%
monprolay @ gmail.com population of the rural area depend on groundwater for their

domestic use of water. Apart from this 70% of groundwa-
ter is used for agricultural activities in India (GEC 2015).
But nowadays, high population growth induced massive
groundwater pollution due to different harmful actions like
unscientific agricultural, industrial activities, and urbaniza-
tion (Foster 2002). Different anthropogenic activities like
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Abstract

Groundwater and its upcoming crisis are the present-day concern of the scientist. This research mainly focuses on responses
of groundwater dynamicity to some important drivers, viz. agricultural yield, groundwater irrigated area, groundwater draft,
landuse/landcover, and stage of development. The result of this study has been done under three sections. In the first section,
the spatiality of groundwater has been discussed where it has been noticed that the western side of the district groundwater
level is near the surface due to low drafting and low agricultural yield. Moreover, hard rock geology in the western part
disappoints the drilling process. On the eastern part, rich alluvial soil influences high agricultural yield hence groundwater
level lowering down rapidly. In the second section, the nature of groundwater levels has been analyzed through the boxplot,
and cluster diagram, where boxplots have been drawn over different geological facies, which depicts groundwater is highly
fluctuating in hard clay geology. For example, high agricultural intensity and high groundwater draft is the characteristic
feature of hard clay geology. The dendrogram in cluster analysis represents a homogeneous groundwater level fluctuating
station in three different time series. Last section deals with the future of groundwater level where an artificial neural network
(ANN) model has been applied to extract the predicted groundwater level for 2030. This type of environmental analysis, such
as groundwater fluctuations in relation to different sensitive parameters and the use of a machine learning model, would aid
potential researchers and communities in making wise groundwater use decisions.

Keywords Multiple drivers - ANN model - Cluster analysis - Sustainability - Multilinear regression model

Introduction

Groundwater is one of the earth’s precious natural sub-sur-
face assets, and is used in various economic sectors such as
irrigation, manufacturing and households. Groundwater is
the only source of drinking water and represents 50 per cent
of the population of the planet (Tharme 2003; Klgve et al.
2011; Razandi et al. 2015; Das and Mukhopadhyay 2020).
Several experiments explain that the freshness of soil water
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is contaminated by climate change and increased human
demand (Wada et al. 2016; Boretti and Rosa 2019; van
Rooyen et al. 2020). The overflow of groundwater through
irrigation for cultivation often simulates a daily increase
in its depth (Tizro et al. 2018). However, groundwater is
expected to be refilled by runoff and water supply (Adhikari
et al. 2020). Not only irrigation, but also land use/land cover
(LULC), agricultural yield, and soil drainage for different
uses spatially and temporarily impact the amount of soil
water. Differences in groundwater level impact its consist-
ency directly (Das et al. 2019). LULC variation determines
groundwater fluctuations, e.g. land use as well as urban and
urbanization processes, affects the drafting and consist-
ency of groundwater, on the one side, and, on the other,
forest surface storage and supports groundwater for a long
period of time (Wakode et al. 2018). The massive population
increase, agricultural growth, urban expansion and changes
in the structure of the LULC pattern directly lead to the
use of groundwater resources and the degradation of their
levels ((Lu et al. 2014; Ahirwar et al. 2020; Ansari et al.

h. i

@ Springer



Urban Climate 36 (2021) 100789

TR AL Contents lists available at ScienceDirect *
.: | . LITmAN LM
o e
[ ...I_,' .
c Urban Climate
Sy
A, 3]
| SEVIER journal homepage: www.elsevier.com/locate/uclim

Check for
l updates

Asymmetric nexus between air quality index and nationwide
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ARTICLE INFO ABSTRACT

Keywords: The diffusion of COVID-19 or Coronavirus since last few months is the prime matter of concern for
COVID-19 pandemic the entire world. The government of India had declared the complete lockdown from 24th March.
Lockdown

After the second step lockdown, now third step lockdown was declared. So, India in Lockdown 3.0
situation. Although the economy of our country has severely been affected by the impact of
lockdown, this situation is good for natural healing. Major metropolitan cities of India are trying
to recover from various pollution. This study, therefore, attempts to analyze the trend of air
pollution before and during a lockdown situation in Kolkata metropolitan and surrounding areas.
To identify air pollution trends before and during the lockdown, the non-parametric Maan-
Kendall test and Sen’s slope estimator have been applied in this study. This research has been
done based on air quality index data of the Kolkata metropolitan region’s observatory stations.
The time range of the data set is from mid of February to 2nd May. The study results show that air
pollution has been reduced up to 80% in almost all the stations due to strict lockdown.

Air quality index
Maan-Kendall test
Sen’s slope

1. Introduction

Air is an utmost important element for the survival of all animals. So, there is a profound influence of air quality deterioration on all
biotic elements. With rapid urbanization and industrialization level of pollution is increasing at a high rate. To meet the basic needs of
the second-largest populous country of the world, the emission of harmful gases is contaminating the quality of the air drastically.
Urban centres occupy nearly 5% of the earth’s land surface. The air quality of these urban centres is very vulnerable due to excessive
traffic contamination and industrial smog (Haque and Singh, 2017). About 1.1 billion people in the world are breathing unhealthy air
(UNEP et al., 2003). The World Health Organization (WHO) estimated that urban air pollution is liable for 5% of the trachea, lung
cancer, bronchus and, 1% of respiratory infections mortality and about 2% of cardiorespiratory mortality globally (WHO, 2002).
Significant contributors to urban air pollution in India are vehicular emission and emission from red and orange industries (CPCB,
1998; Mukherjee et al., 2012). West Bengal Department of Environment, Chittaranjan National Cancer Institute, and the Central
Pollution Control Board observed in a study that approximately 70% of the patients of the Kolkata who experience respiratory in-
fections are caused by air pollution (Haque and Singh, 2017). Chicago University made an observation that air pollution in Kolkata is
reducing the life expectancy of its residents by 3.5 years on average (Bandyopadhyay, 2020). Particulate Matters like PM 7 5 and PM;,
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ABSTRACT

The present asticla is relared b the study of magnetchydrodynanic (WMHDY Feal and mass
transfar in o thin liguid lm over a permeable unsteady stretching swrface i the presence
ol churnital reaction, applied magnetic tield, viscous dissipation, and thermnal radialion witk
variable wviscosity and thermal conductivity. Computed resudts for unsteadiness parameler,
temperdture el parameter, adiation parameter In the presence/shsence of the viscow

REYWONOE
Magnetohycradyrmics;
strarching sheet, thin foundt
filrm; Yhawrmal s mbalor;
wisloats ofg Ohmic
ciidnarions: thenial
corciCt ivity

dissipalion and Ohmic heating are anafvzed and dbsoussed. The computed results reveal
that the visuus and Chmit dissipations reducs the temperature gradient profiles in the
thin Fguad fikn, Furthes, the thermal mdiation decreates the conling e of the thin liguid
frm but the reverse efiect is seen by increasing the Prarc] number

1. introduction

The smdies on thin film flows ol Mewlonian Nuids
over 4 permesbic  unshesdy  siretching  sheet  are
imporlant from engineering point of view such os in
extrusion process of metal and polymer, plass liber
and paper production, wire drawing, hnl rulling and
in applcatiom of paints, Wang |1] first investigated on
the motien of an unsteady thin finite Newtonize
Hquid film over an stretching sheel. Panlokraloras 2]
investigated theoretically the cficct of variahle viecosity
o0 heal transfer over a moving plate. Liv and
Andersson [3] examined heat tramsfer in thin Hquid
fiint over an unsteady stretching surlace by wsing snul-
tiple shooling melthod. Dandapat et al [4] analyaed
variable thermal properties on flow and heat ransfer
on 3 thin ligud film over an oasteady steciching
sheet. Rashad [5] amalyzed the oficet of thermal radi-
ation and wvariable viscosily en an imsteady rotating
fluid over a stretching surface embedded in a porous
mediom with magnetic deld. Liv and Mepahed (4]
observed efttcr of thermal radiation with variable heat
flux on heat transfer aspect of a thin liquid film, Pal
and Mondal [7] investigated thermal radiation eflect
of on ML non Dascy How and heat ransfer over a
stretching sheet in prosence of Qhmic dissipation,

fleva-E-Mabbi et al. 4] developed & nomerical model
Iu examine a multiphase radiative Casson  and
Maxwell fluids flow hehavior over 4 stretching shert
in the presence of nano sxed particles. They also pro-
vided an impression of the activity of a nonlincar
chemical reaction and the convergence and stabiliza-
tion criterion of the numsrical method. Hsiao }9-iu]
discussed about comaposed of aciivation cnergy taking
electrical MHLD Ohmic dissipation and mixed comver-
tion and also studied in beat and mass analfer enerpy
costversion using Maxwell flukl Manivanman et al
{117 studied the effeci of thermal radiation andd chem-
ical reaction it an isothermal vertival asciflating plate
with variable mass diffusion. Paf |12] analvzed the
cowmhined elfecls of thermal radiation and non-uni
form heal sourcefsink an heat ransfer over a perme-
able wnslesaly streiching surface.

Mahapatra et al. [#3] sudied effect of chemical
reaction om Iree convection flow through a porous
medium, Sharma ef al. {.1] examined the influence of
vhemical reaction on unsteady free convecdtion flow
and mass transfer. The effect of viscous dissipation on
heat transfer in 2 non Mewtonian liquid film over an
unsteady stretching sheet was considered by Chen
(i3] llsian |15} investigale visoous dissipation cffecis
with Miil} toward stretching sheet. Soundalgekar §17]

LOMTACT Duled Pal a- cufzip "2 FoepiFad oo g Deparmend of Madbematics, WisweShaoali Dinvoraby, Biedilode of Science Saminietan, West
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o 0z Takor & Francls Grog, LLC



Res. Jr. of Agril. Sci. 11(4): 919-924, July-August 2020

ISSN: 0976-1675

_

WWW.rjas.org

© Centre for Advanced Research in Agricultural Sciences

Research
Paper

Research Journal of Agricultural Sciences

DI: 6069-1804-177

Evaluation of Cytotoxic Potential of Acetamiprid on Allium cepa L.

Sandipan Chatterjee and Anirban Paul*
Department of Botany, Suri Vidyasagar College, Suri, Birohum - 731 101, West Bengal, India

Received: 18 April 2020; Revised accepted: 28 June 2020

ABSTRACT

The present study was undertaken to evaluate the genotoxic potential of acetamiprid on Allium cepa L. root
tip cells. A. cepa L. roots were treated with different concentrations of acetamiprid (0.25, 0.5, 0.75 and 1.0 gL
1) for different time intervals. The results indicate that acetamiprid significantly decrease the mitotic index
when compared with their controls (distilled water) at all concentrations and treatment periods. As well as it
significantly increases chromosomal abnormality frequency and mitotic inhibition. Different types of
physiological and clastogenic kinds of chromosomal aberration were also recorded. This study therefore
confirms that acetamiprid acts as a mitotic depressor and mutagenic agent on plant cells when absorbed in a
high dosage with prolonged time duration. Therefore, for every chemicals ECso dose must be determined

before field application.

Key words: Acetamiprid, Allium cepa L., Clastogenic aberration, Genotoxic, Mitotic depressor

N ow-a-days the use of insecticidesin agricultureisa
common practice, which congtitutes a wide group
of chemicals. Though different kinds of insecticides enhance
the yield of the crop production, but the residues are a
common cause of water and soil pollution (Rasgele 2017).
Despite the beneficia outcome associated with the use of
insecticides, many of those chemicals may cause potential
hazards to humans and the environment (Nag et al. 2013).
Insecticides have a general property, which is lethal to some
groups of targeted insects but not to the rest of other species
including humans. But, due to lack of proper knowledge of
farmers, unnecessary excessive uses of insecticides lead to
harmful toxic effects on crops (Mishra et al. 2015). Though
the phytotoxicity is not always correlated with genotoxicity
(Kovalchuk et al. 1998, Fisun and Rasgele 2009, Paul et al.
2013). India is such a country that has an agriculture-based
economy, so the application of various types of insecticide is
a major concern. Thus, cytotoxic investigations of those
crops are extremely significant (Rodriguez et al. 2015).
Many investigations have been performed to understand
how the genotoxic effect visualized in newly formed cells
through mitotic cycle division following the treatment with
various reagents (Umar 2004, Dinez et al. 2009, Fisun and
Rasgele 2009, Nwangburuka and Oyelana 2011,

*Dr. Anirban Paul, Department of Botany, (anirbanpaulvb@gmail.com),
Suri Vidyasagar College, Suri, Birbhum - 731 101, West Bengal

Panneerselvam et al. 2012, Rasgele 2017).

Acetamiprid is a widely used popular insecticide. This
is an organic compound of neonicotinoid insecticide
products under the trade name “Pride” (Paul et al. 2013).
This chemical has a trandaminar activity and with contact
and stomach action belonging to the group of
neonicotinoids. It is used to protect plants against sucking
insects such as aphids, Hemiptera, Lepidoptera,
Thysanoptera etc. on crops, leafy vegetables, fruit plants,
ornamental plants and flowers (Nag et al. 2013). The present
study was aimed to investigate the cytotoxic potency of the
root tip cells of Allium cepa L. through mitotic cell division
on the effects of acetamiprid — a widely used insecticide. In
this study Allium cepa L. isused as atest plant because of its
relatively large chromosome size and relatively low
chromosome number in their somatic cells; that is suitable
for cytologica manipulation (Mercykutty and Stephen
1980). Farmers of different locality applied this insecticide
as a spray in the field on different crops to control sucking
insects @ 0.2 to 0.6 gL of water usually (Nag et al. 2013,
Nemade et al. 2017). Thus, this study was very much
effective for the agronomical research in respect of
cytological aspects.

MATERIALS AND METHODS
The chemical formula, CAS (Chemical Abstracts
Service) number and molecular mass of the insecticide
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Abstract Total amount of soluble seed protein along
with its protein profile of nine species of Solanum was
investigated through SDS-PAGE. S nigrum and S
macranthum contain maximum and minimum amount of
total soluble seed protein per gm of tissue respectively. A
dendrogram based on Jaccard’s similarity index and also
on the basis of presence and absence of peptide bands
revealed two major clusters- upper cluster (UC) and lower
cluster (LC). Both the clusters are again sub-divided in two
sub-clusterslike UC1, UC2 and LC1, LC2. S nigrumbeing
evolutionary more closely (91%) related to S. villosumthan
S americanum, has been placed in UC1 while S
americanum along with S. sisymbriifolium, S. macranthum
and S. torvum are placed within UC2. S, indicum and S
erianthum showed close resemblance and are placed in
LC1 while LC2 contains only S xanthocarpum, which
shows least similarity with other studied species of
Solanum and thus occupies a distinct place on the
dendrogram. Based on these results, the genus Solanum can
be divided into two sub genera and the distribution pattern
of these speciesin the two sub genera does not corroborate
with the conventional classification. The present study thus
provides useful information for the identification of the
taxa, their relationship and delimitation of their taxonomic
status. So, this omega taxonomical approach may be very
much beneficial for future proteomics study.

Keywords Dendrogram, SDS-PAGE, Seed Protein,

Solanum, Sub Genera

1. Introduction

Solanum is one of the most economically valuable
genera among the 98 genera of ‘nightshade’ family
Solanaceae; which contains approximately 2700 species
[1]. Members of this genus are distributed throughout the
world, especially in tropical and worm temperate regions,
among which largest sub-genus Leptostemonum or
‘spinous Solanum’ are predominant in India wildly [2]. The
genus is not only important for its food value but also
equally valuable for its pharmaceutical demands. Several
major cultivated crops of Solanum such as S. tuberosum L.
(potato), S. melongena L. (eggplant), S. lycopersicum
(tomato), S muricatum Aiton (pepino) etc. are cultivated
throughout the world and they provide lots of food security
in most of the countries of developing world [2].

More than hundreds of pharmaceutically important
akaloids are found in different wild and cultivated species
of Solanum such as solasodine, solasonine, solamargine,
solanidine etc. Beside alkaloids sterols, saponins,
flavonoids, fatty acids, amino acids, glycosides etc. are also
present among the members of Solanum [3]. That is why
most of the species are used as analgesic, antinarcotics,
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ABSTRACT

Plants are healthy and natural resource of life. In particular, medicinal plants are of great importance with endless
therapeutic properties useful for curing various diseases with an advantage of being natural. The present study is to
evaluate the qualitative estimation of phytochemicals and antimicrobial activity of ethyl acetate, hexane,
chloroform, methanol extracts of leaves of Eucalyptus globulus against the following microorganisms: Bacillus
subtilis; Enterococcus faecalis; Staphylococcus aureus; Proteus vulgaris; Escherichia coli and Klebsiella pneumoniae.
The process was carried out by agar well diffusion method. The extracts were poured into the wells at different
concentrations like 25mg/ml, 75mg/ml, 150mg/ml and 300mg/ml. After incubation zones of inhibition were
observed. As the concentrations of extract increased the activity also increased and thus the zone of inhibition too
increased. Among four extracts, zone of inhibition was best in ethyl acetate extract. In case of Staphylococcus
aureus, the ethyl acetate extract (300 mg/ml) showed maximum zone of inhibition 46.0 + 2.0mm, while in case of
Klebsiella pneumoniaethe hexane extract (25 mg/ml) showed minimum zone of inhibition 15.0 + 0.0 mm. Ethyl
acetate extract is more effective than other three extract. Hence Eucalyptus globulus can be used in developing
drugs and medicines against various activities of bacteria. Study has also been shown the presence of various
phytochemical constituents such astannin, saponin, glycosides, alkaloids, phenolic content in the leaf of Eucalyptus
globulus. The Eucalyptus globulus oil has antimicrobial activity against different microorganisms and appears to be
a viable alternative as germicidal agent hence, further investigation is recommended. Its antimicrobial activity was
evaluated against six bacterial species, including food poisoning and spoilage bacteria and human pathogens. The
results of the antibacterial activity tests revealed that the leaf extract of E. globulus has rather a strong antibacterial
activity, especially against Staphylococcus aureus.

Key words: Antibacterial, Eucalyptus globulus, Bacillus subtilis, Enterococcus faecalis, Staphylococcus aureus, Proteus
vulgaris, Escherichia coli, Klebsiella pneumoniae

he spread of drug resistant pathogens is one of the  2012). Their use has taken place since ancient times, and

most serious threats to successful treatment of  despite many of them were substituted by synthetic ones, the
microbial diseases and growing problem of antimicrobia  demand for natural products is increasing (Guillén et al.
resistance has become a important public health concern  1996). They have been shown to possess antibacterial,
worldwide and especially in developing countriesas aresult  antifungal, antiviral, insecticidal and antioxidant properties
of overuse and misuse of antibiotics (Ruifang et al. 2006).  (Burt 2004, Kordali et al. 2005). Aromatic and medicinal
Many plants are used for different industrial purposes such  plants which push in the whole world have therapeutic
as food, drugs, and perfumery manufacturing (Zarai et al.  virtues, because they produce certain bioactive molecules
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1. Introduoction

Intcraction of atom with cobcrent radiation ficlds can
jead 10 many interesting physical phenomena Inke eohenend
population trapping (CPT),1' 1 electromagnetically induced
sransparency (EIT),!™" clectromagnetically induced ahsom-
iom (ELAY T fasing without inversion (LWI)1' =1 sublu-
il and superluminal propegation of light!' =" optical de-
lay generation,!'™'" etc. All these phenomena are expected
w0 have useful applications in funsre optical devices. Bince
its thearetical prediction! '™ and experimentn] realization,!”!
EIT has become one of the most widely sudied A - Im
guamtum optics, EIT maokes an otherwise ahsorpiive medaem
ErANSQATCT 10 @ FESORANG (F DCAT FEs0aint poherent probe fielkd
propagating in the presence of a stmng comrol field. Due
by shep variation in the group mdex aroind an EIT windive
and subsequent reductiion kn the group veloeiry of the probe
pulse,!! EIT has found mmense application n optical de-
lay generation,!'™ T stopping and siomge af liggha, "™ esc, Al
these are expected to form the backboge of futire optochec-
imomic devices, optical communication. all optical logic gates,
and quantum compuiation. (flen a dark-sme model is wed
o explain ETTH In ionie systems also, highly cificiem en-
ergy imunsfers between donors nd poceptor can e modelled
by using a dark-state channel.!*"] This is useful 1o unaderstand
the plenomenaa of photosynthesis. Similar theoretical study
an artificial lighi harvesting by using dimerized Mibius nag
has been reported by Xu er al1=! All these paint tevwards the
diverse fiebds of applicatzon of quantum inierierence phisnr-

'Eammm. -l et o EInsTi Lan
i 2000 Chimese Phsival Sockets and B0 Publisiing [.14

DR 10 L08R 674- 156 nkTealh

can

Phillips and his co-workers'™ ! i demunsiraled slof-
age of lxght in Bb vapor at v TG0 °C by forming an effec-
iive three-Jevel A type system. The three-lovel A type sys-
remn has also heen used w0 show sub-Doppler rexolistion 0
an inhomogeneously hmadened medium under intenss cOh-
prool fietd, Y Using wn indirectly coupled resemator, Wang and
his co-warkers studied transparency and absorpion, theoret-
ically as well as experimentally. mwlulisted by chiral optical
states, ut exceptional points. '} They alsn discussed the pos-
sihility of asing the Godings of this study in optical gaan-
mm memory devices and opgicil compustion, Agareal and
Hurshwardhan'™ demeonstrsied the inhibition wnd enhance-
meat of two-phoson shsorption i @ Four-lewvel W type s¥sem.
They xed (Wo coumior propagating wiak felds in the E for-
maiion and then applied a surong coatrol ekl which is co-
mp;ﬂm:.whhmqu:lmllww:kmh fickd, The com-
1ol Gichd acts from ihe intermedime kevel, which 18 commaon
b all three fedds, to mother excited staie. They have coe-
sidered both Doppler free mediom a well as Doppler broad-
ened medium. Later, Gao er al.l’"! showed electromagneti-
cally induced inhibition of two-phaton ghsorplion in sodiam
vapor ai 230 °C under two-ploton resonance coielition. Mirza
et al 1 demonstrated the effect of the wave vector mismitch
on electromagnetically induced transparency im o Fou-level Y-
tvpe syslem under weak probe propagazion in preseace of two
stromger fickls. They compared the probe ahsorption and EIT
!immp:ﬂumwmﬁmpnmmmdemuul

i fsperieee sparpfioph it jrtuaphs ae &6
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Abstract: A three-level cascade type system is subjected to a standing wave (5W) field
acting between the ground energy level and the intermediate energy level of the sysiem
and the probe field scans the uppermost energy level from the intermediate energy level.
Optical Bloch equations {DBE) for this three-level system are derived from the Liouville
aquation (Master equation) where the decay terms are added phenomenologically. These
OBEs are solved analytically under steady state condition by using weak probe
approximation. Under doppler free condition precession of localization was controfled by
tuning the SW rabi frequency and relative oriemation of the applicd ficlds.

Introdnction:

Atom localizasion [1] is a process in which atoms get confined within a very narrow spatial region,
Precession measurement of o single mtom has potential application in nanclithography [2], Bose
Einstein Condensation [3] and laser cooling [4]. The strong localization of atoms in cold stemsc
systemn also modifies the optical properties of the medium and can be used in fabricating optical logic
gates, storage of light ete. There are several reports on different techniques to lecalize atoms within s
narrow spatial region. Thomas and his co-workers demonstrated that sub optical wavelength
localization could be achigved via a light-shift gradient for atom imaging [5] Later atom localization
was achieved by atoms interacting with a standing wave and this was confirmed by using the phase
shiflt measurement of the optical field [6], homodyne detection [ 7] and guantum trajectories [3]. Later
phase shift of atomic dipole-moment [9] and entanglement between the atomic position and is
internal state were used to localize the atom without directly affecting the spatial wave function of the
particle [10]. Detection of spontaneously emitted photon due to its interaction with o clisgical
standing wave field and the reservoir modes [11] has also been suggested by several groups but it is
not easy o control spontaneous emission experimentally. To overcome this difficulty measurement of
upper level population [12], probe sbsorption [13] and coherent population trapping | 14] were usesd
fur atomn localization study, All these mentioned phenomena [12-14] have experimental realization in
pump-probe experiment. BE. Dusta ot al discussed the electromagnetically induced grating [15]
phenomenan by using a three level = type system interacting with one dimensional (1D) standing
wave field. hvanov and Rozhdestvensky have proposed a two-dimensional (ZD3) atom localization
scheme using a four-level ﬁpﬂwmmmmﬂwwﬂmmmWHMNinm}-
ground state [16]. Atom localization via spontanecus emission in a five-level M-type stomic gystem

Pﬁ-ﬂ‘ﬁm Cawer froo this work may b e sider the emms of the Creatre Ciminins Annisanea, 5.4 oo, Agy funiser dssaribation
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Abstract, Probe field propagation through & foer-level Y-type system is studied analvtically
under sieady state condition by using density mainx formulation. The probe feld scans the
mtermadiale state from the ground state whereas two other coberent rdhation ficlds, namely
the contrel field and the coupling feld, are set o couple two different excited sinfes from ihe
ntermediate energy level Under Doppler free conditom, simulated probe sbsorption shews
sngle or twin EIT windows depending on whether the confrol and the coupling field are on-
resonant of detuned. Under Doppler broadened condition, the residual Doppler averagng due
o wavelength mismatch between the probe field and the control Geld as well as that betwesn
H:leng::bc field and the coupling field plays significant role in the formation of transparency
window,

1. Introduction

Electromagnenically induced transparency (EIT) [1-5] anses due to destructive quantum interference
between two absorption pathways and makes an otherwise absorbing medium transparent to a weak
probe field in presence of a resonant or near resonant coherent control field. The two fields share a
common energy level. Out of the three basic three-level systemsA, V and Z, theA type system is idesl
for observing EIT [5] Study of probe response using multi-level sysiems like ‘M’ type, ‘N' type, Y-
type, inverted-Y type ete. often shows additional features because in multi-level systems the presence
of additional coberent radiation fields imtroduces additional coherence effects. The mulii-level svstems
may be considered as a combination of more than one basic three-level; systems. As for example, the
inverted-Y type system 15 conceived of as a superposition of A andZ type systems [6-9], Similarly the
four-level Y-type system can be considered as a superposition of two Z type systems [10]. Agarwal
and Harshawardhan discussed how transparency can be created in a rwo-photon absorption
background. They also showed the possibility of enhanced two-photon absorplion in presence of
Doppler broadening [10]. Later, using a Y-type scheme Gao and co-workers demonstrated inhibition
of absorption m Na vapor kept at 230°C [11). B. K. Duttaei af discussed the effect of vacuum induced

mtﬁmﬁnrt-whnmuuﬂum:m.f:u: Fitive Crmmoane Avibstng 20 Bxowe, Ay Turther distrbation
anl fias ek sl misrimdanm aftribeteom o thee amthens ) ond et of de wor, poumal citsron s THII,
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Kerpuamra: ) The juche respomse in four-devd inverted-¥ confipuration showsgaiswitleul populatkon nver-
Opteal binch puatio sirmin presenee of microwave Geld. A1 on-rescnant probe feld, swisching betwoon sgperiuminal
Mlieyosave field and subluminal probe propagadon under the influence of mierownyve Geld is dinssed im ietaile,
et gnetionlly £ : : Fr
—— e Both the bandwidth and sharpness of optical switching can casifybe controlled by varying the
e F‘I _— mderenvave power. The swibching action improves mmensey if the conirol tsasiton s chasen 1o

b Fipalbcry emnsiticn. The transient hebavior of the atousic systen vltimasely seithes ingo probe
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1. Intresduetion

Interaction between coherent electromagoetle fields and molti-level siombc systems beads to modification in the absorplive and
dispersive properties of multi-level systems. Propagation of resonant or near resonaniil probe feld through an atombc sysiem is largely
affected by the presence of o coherent rontrol Reldwhich shares o common energy level with the probe field but excites & different
tramsition path. Electramagnetically induced transparency (EIT) [1] is the result of distrective quaniam interference between wo
transition pathways sharing & commen epergy level and is easiest (o demonstrate in & tliree-level A rppe systen [2] although one can
s many reportson BIT in V" [2-4] and E type systems [2,5,0] w0, In moki-level atomic systioms like ¥ orpe 17 I, imverted-¥ (ype
Lo, 100, Merype [11,0 20, M-typee [12,14] @te; EIT has been achieved, Storags of light in Rb vapour upder A type conliguraion was
demonstrared experimentally by Phillips et al. [0 ] Agarwal and co-workersdiscussed how lasing witheut population mversion
oerirsin a basic three-level S type system in presencoof o phase diffusing field s well as a chaotic field as the coupling field instead of a
coberent control feld [ 1 0], They used this coupling Beld between the ground energy level and the intermediate energy lavel while the
probe field is applied botwesn the mtermediate energy bevel and the uppermost energy level. In o later work Agarwal ef &l demon-
gtrared o way of controlling the lipght propagation from subluminal toe superlnminal through & threelevel A type system by usng
mlerowave Feld betwaen the two closely spaced ground lewels [17]. They alss compared the group index varation ina Doppler free
sedliimm 68 & fumetion of the Rabi Fregseney of the microwave field with that in a Doppler broadenod modiom, L et al dempneirated the
dependence of probe ransmission through B vapor oo relative phases of optical and microwave fields [ 14], The vapor cell contaimed
Me as buffer gas ot 5 Torr pressure and the cell was kept within microwave cavity for efficient coupling of microweve feld with Bb
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Chuthing Shar i

Abstracl
Clancing angie depo<ilinn {GLAD ) was employed (o synthesise plasmaonie Silver (Ag) nanaparticles (NPs)on :he
chicmically prepared Erbium-doped Tieanum dioscde (Er:Tidk) than Alms {TFs). The impact of using Ag MNPs on the
morpholegical. opbcal, and electrical aspects of ErTig TFs were sequentially analysed. From the field enission
seanning electron microscopy (FESEM | image. the Ag NPs appeared spherical and uniformly distributed on the
Er-TiO; TFs. The size {diameter) of the maximum number of Ag NPs was -15nm {calculated from FESEM image].
Energy dispersive X-ray (EUX ) spectra assured the presence of Ag NPs on the TFs, X-ray dilfraction (XED) pﬂtéem far
Ap NPs decorated ErTioy 1Fs closely resembled the face centred cubic crystal structure of Ag NPs and body centred
retragonal Ag-0 compound. The opucal spectroscopy (UV-visible diffuse reflectance and photoluminescence)
elucidared that the absorption of light was significantly enhanced in the UV-visible spectral range for the TFs in
vehich Ag NPs were sandwiched between ErTion TF layers (ErTiop/Ag NPs/ErTi0a ). The Schotthy contact-based
AfECTIOL 51 phetodetector (PO} and Au/ErTios Ag NPs/Er:TiOs Si [ plasmaonic) PD were constructed. The

plasmonic PO offered a better photo-responsivity of -4.5 fald higher as compared to Ex-Ti0; TF-based PD upon
380nm dlumination under ~bV bias, An Increase in detectivity and a decrease in noise equivalent power was
ohserved for the plasmonic device compared to Er-Ti0; device in the UV rezion, A theoretical approach had been
-ﬂﬂﬂpmd to Calculate the wavelength-dependent responsivity for both devices, Purther, the important parameters
like photaconductive gam, elecwon transit time and glectron mobility were calcwlated by simulating the
‘experimental responsivity curves of the devices. These parameters exhibited improvement in the W wgimﬂ:r@a
'Mﬂ The fast remporal respanse with short rise and decay time proves the excellent Eﬁt&tﬁmﬁﬂ-‘lh '1 l

Plasmonic UV P :

J'



Detection technigue for vitamin D; using Er-doped TiO;
nanowire-based UV photodetector

I
Shyam M. M. Dhar Dwivedi,* Anupam Ghosh," Sagarika Deepthy,
Moumita Maji,” Rini Lahiri Sanjib Mondal,** Chiranjib Ghosh,
Avijit Dalal,® Aniruddha Mondal** and Monidipa Ghosh
*National Institute of Technology Durgapur, Department of Physics, Durgapur,
West Benzal, Iniia
bNational Institme of Technology Durgapr, Depanment of Bictechnology, Durgapur,
West Bengal, [nden
“Mational Institute of Techmology Nagaland, Department of Electronics and
Communicatlen Engineering, Dimapur, Mogukand, lodia
1%un ¥idyasagar College, Deparment of Physics, Suri, West Bengal, India

Abstract. Viamin D; acts as & crecial biomarker For various diseases, Cument methods for
wilamen [y delschion ard lame CEHFILTIIA, |::t|1::||.-:i.w:._ anel reguire trianed ]ﬂ“il.‘ll.]l‘rl:i. s repaet
a simiple and cheap photodetectar {PD-based vitomin Ty dereciion rechnique for the first tinse
using Ag n:u1|1|'qr|i;:|r'=--.'\-:n'rn-:d Er-doped Te(h, nanowires. The opemtionmal xlqhitit"_-' of s
deviee was tested undee the dark os well as the UV Tight (lumination. Viamin Dy solation pro-
duced absombon tkends at 222 aned 250 nmy, r|.':n:|'|nn::li'.-i:I:,I The P curment dma.il:u' wirned from
129 10 Afem® oo 174 % 107* ar —4 W for puse ethanol solution and 20 pg/ml Dy solution,
redpectively (under 220 nm allummateon). The overage sheolote cumrent values wers reduced
from .25 nA QM) nm) ond 29 8A (340 nm) for 5ppfoal fo 205 aA (220 amb amd
234 nA (340 nm) for 30 pefml Dy soluiion, respectively, The carment gradunlly increased
ep b 38 oA (220 amb ond 2T oA (34 nna) os the concentration was incressed up o
&0 pg/ml. The PL¥ cwment'vitamin Dy concentrabion decreases expomentiolly from .58 oo
ULES nAmal) for 5 amd 50 pgfml. respectively, under 220 nm excitation, from which an
unknown concentration of vinumin [y can be obrained. © 2000 Sociery of Plvan-Opticm
Tmstrumennsiicn Englaesrs (SPOE) (D00 BO.LL LTS L ME ]S DR

Keywarda: Er-doped Tk glancing anghe deposition; nanowires; opioelecironic properties;
pl'm-tl:-dﬂ:-:mr. wilamm [k detection
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1 Intreduction

Lab-or-a-chip devices have been developed for the dewection of hin-species' wia electro-
chemical,” microebectonics-mechanscal system IMEMS)," und photon detection®™ netheds,
The glectmchemicnl and MEMS technology preferred dissct contact of the Blomobkecules. with
the active medium of the sensors,” In case of biosensors. the sensing of biospecies can be done
by changing the dielectric constant of the material medium under physscul comtact with the hio-
ipecitiien. S0 it con be manifested that the change of dielectnic constont. w2 well as the resistance
of the detection layer | material mesiul on interscizon with the specimen, is the main principle for
the analysis of biomolecules. Extraction of hiospecimen from a human cell for the in vire lesting
15 painfub and the reuse of the sencor are questionable *” The fleld-ettect runsistor-based Bio-
sensars e mostly snidied for hiospecimen sensing due in the changes in the caphcitance,” or
i the pesistance (o coment)" of the devices. In the ubove viewpoint. optical detection and
imaging wechsology would be Far more arroctive e clinical researchers and bintechnology

“ b ¥ poresgrom ko v Anredahi Momdal B-mailt cowaldl etk gl o, Skt Ghovky T-mal precesalipam id S mmai
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UNIQUENESS OF DIFFERENCE DIFFERENTIAL

POLYNOMIALS OF L-FUNCTIONS CONCERNING
WEIGHTED SHARING

Nintu Mandal' ¥, Nirmal Kumar Datta®

IDepartment of Mathematics
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2Department of Physics, Suri Vidyasagar College
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Abstract: In this paper, we mainly investigate the value distributions of dif-
ference differential polynomials of L-functions. Concerning small and rational
functions sharing we prove uniqueness theorems on difference differential poly-
nomials of L-functions. The results improve some recent results of W.J. Hao,
J.F. Chen [3], W.Q. Zhu, J.F. Chen [17] and N. Mandal, N.K. Datta [10].

AMS Subject Classification: 11M36, 30D35
Key Words: meromorphic functions; L-functions; weighted sharing; unique-
ness

1. Introduction

The Riemann hypothesis and its extension to the general classes of L-functions
is the most important open problem in today’s pure mathematics. In the mod-
ern number theory the L-functions play very important role.

L(z) = 3.°°, a(n)/n is said to be an L-function in the Selberg class if it
satisfies the following assumptions:

(i) a(n) < n*, for every € > (;

Received: September 21, 2020 © 2021 Academic Publications
iCorrespondence anthor
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Abstract. Concerning Small functions and weighted sharing we study the uniqueness of L-function and its certain

differential monomial. Our results in this paper improve and extend some earlier results.
Keywords: L-function; uniqueness; small function; weighted sharing; differential monomial.

2010 AMS Subject Classification: 11M36, 30D35.

1. INTRODUCTION

For a long time a lot of attention have been given by many scholars on the Riemann hypoth-
esis. The Riemann zeta function is defined by the following infinite series {(s) =Y,._; 1/m’ =
[,(1-1/ ps)_1 where s = 0 +it, 6 > 1 and p denotes prime number and the product is taken
over all prime numbers. Throughout the paper an L-function L means an L-function L in the
Selberg class. Such an L-function is defined by L(s) = Y~ _, a(m)/m® satisfying the following
hypothesis

(i) Ramanujan hypothesis: For every € > 0, a(m) < m®.

*Corresponding author
E-mail address: nintu311209 @gmail.com
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ON THE UNIQUENESS THEOREMS OF L-FUNCTIONS CONCERNING
WEIGHTED SHARING

NIRMAL KUMAR DATTA AND NINTU MANDAL!

ABSTRACT. We mainly study the properties of L-functions using Nevanlinna
value distribution theory in the extended selberg class. In this paper, we in-
vestigate the relationship between meromorphic functions and L-functions con-
cerning weighted sharing with the help of Nevanlinna value distribution theory.
We prove a uniqueness theorem of a meromorphic function and an L-function
when they share (0,0) and (1,1). We also get valuable information about the
counting of the zeros of L-functions. The results of this paper improve some
recent results of W. J. Hao and J. F. Chen [1].

1. INTRODUCTION

L-functions play very important role in the modern number theory. One com-
mon thing is that all the L-functions can be described by an Euler product.
So all the L-functions can be described as a product taken over prime num-
bers. Considering unique prime factorization of integers we can represent L-
functions as Dirichlet series. We may regard the famous Riemann zeta-function,
C(z) = >0, n =1, (1 - 1/p*)”" where z = ¢ + it, 0 > 1 and p denotes
prime number and the product is taken over all prime numbers, as the proto-
type. We can get valuable information on the algebraic structure from the value
distributions of the L-functions which is not obtainable by the elementary alge-
braic method. In particular, the distribution of zeros of L-functions is of special

Lcorresponding author

2020 Mathematics Subject Classification. 11M36, 30D35.

Key words and phrases. Meromorphic functions, L-functions, Weighted sharing, Uniqueness.
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Small Functions and Uniqueness of Difference
Differential Polynomials of L-functions

Nintu Mandal'; and Nirmal Kumar Datta
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Department of Physics, Suri Vidyasagar College, Suri, Birbhum-731101,
West Bengal, India.

Abstract

In this paper, we study the value distributions of L-functions in the extended
Selberg class. We prove two theorems which shows how difference
differential polynomials of L-functions and difference differential polynomials of
meromorphic functions uniquely determined concerning weighted sharing of small
or rational functions. Our results improve and generalize some recent results due
to W. J. Hao, J. F. Chen [3], W. Q. Zhu, J. F. Chen [16] and N. Mandal, N. K. Datta
[10].

2010 Mathematics Subject Classification: 11M36, 30D35

Keywords: Meromorphic functions, L-functions, Weighted sharing, Uniqueness.

1. INTRODUCTION

L-functions are the most important objects in the modern number theory. The Riemann
hypothesis and its extension to the general classes of L-functions is the most important
unsolved problem in pure mathematics.

*Corresponding Author
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Abstract

In this paper, we study value distributions and uniqueness problems of
differential-difference polynomials of L-functions. Considering polynomial
sharing of certain differential-difference polynomials of an L-function with that
of a meromorphic function we prove a uniqueness theorem which improve and
generalize some earlier results due to Hao, Chen [4], Zhu, Chen [16], Mandal,
Datta [10] and Datta, Mandal [2].

Keywords and phrases: Meromorphic functions, L-functions, Weighted sharing,

Polynomial sharing, Uniqueness.
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1. INTRODUCTION

For the last 150 years the most important open problem in pure mathematics is
considered to be the Riemann hypothesis and its extension to the general classes of
L-functions. L-functions are most important objects in the modern number theory. Let
a function L be defined by the Dirichlet series L(z) = >, a(n)/n* with a; = 1
satisfying the axioms (i) a(n) < n¢, for every € > 0, (ii) there exists an integer £ > 0
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Abstract

In this paper, we prove some uniqueness results when a polynomial and a
homogeneous differential polynomial of an L-function weakly share a rational
function. Our results improve and generalize some earlier results due to Mandal,
Datta [10].

Key words and phrases: L-function, meromorphic function, uniqueness, weakly

weighted sharing, homogeneous differential polynomial.
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1. INTRODUCTION

In 1992 a model for L-functions is introduced by Selberg. The study of value
distributions of L-functions is mainly concerned with the set {z € C : L(z) = a}
where a € C.

A meromorphic function L is said to be an L-function in the Selberg class if it satisfy

the following properties.

o0
m=

z

(i) L(z) can be expressed as a Dirchlet series L(z) = >~ _, a(m)/m”.

(i) | a(m) |= O(m*), for any € > 0.

*Corresponding Author (Nintu Mandal): nintu311209 @ gmail.com
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Abstract. In this paper, we establish some uniqueness theorems when p(L) and P(L) share “(R(z),/)” where p,
P and R denote polynomial function, homogeneous differential polynomial function and rational function respec-
tively and L denotes an L-function in the extended Selberg class. Our results improve and generalize some recent
results due to Mandal, Datta [11].

Keywords: L-function; meromorphic function; uniqueness; weakly weighted sharing; homogeneous differential
polynomial.

2010 AMS Subject Classification: 11M36, 30D35.

1. INTRODUCTION

A model for L-functions is formulated by Selberg in 1992. The study of value distributions
of L-functions is mainly concerned with the set {z € C: L(z) = a} where a € C.
An L-function L in the Selberg class is a meromorphic function satisfying the following
properties.
(i) L(z) can be expressed as a Dirchlet series L(z) =Y., a(n)/n®.
(i) | a(n) |= O(n®), for any € > 0.
~ *Corresponding author

E-mail address: nintu311209 @gmail.com
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Abstract

In this paper, we prove some uniqueness results when a polynomial and a
homogeneous differential polynomial of an L-function weakly share a rational
function. Our results improve and generalize some earlier results due to Mandal,
Datta [10].
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weighted sharing, homogeneous differential polynomial.
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1. INTRODUCTION

In 1992 a model for L-functions is introduced by Selberg. The study of value
distributions of L-functions is mainly concerned with the set {z € C : L(z) = a}
where a € C.

A meromorphic function L is said to be an L-function in the Selberg class if it satisfy

the following properties.

o0
m=

z

(i) L(z) can be expressed as a Dirchlet series L(z) = >~ _, a(m)/m”.

(i) | a(m) |= O(m*), for any € > 0.
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ARTICLE INFO ABSTRACT

Keywords: We report an enhancement of antibacterial properties of Ag nanoparticles (NPs) synthesized at
A_g "aﬂopa_"tldes room temperature using leaf extract of Azadirachta indica (Neem) following green synthesis route.
Biosynthesis at room temperature To study such antibacterial properties Ag NPs of sizes within 9 nm to 17 nm were synthesized by

Neem leaf extract
Antimicrobial activity
Blue emission

varying the concentration of Neam leaf extract (NLE). The NP size and size distribution were seen
to increase and decrease, respectively, with increase in NLE concentration. Also Ag NPs having a
fixed size (~26 nm) was also synthesized by varying the precursor (AgNO3) concentration. It is
noticed that concentration of NLE has significant effects on the control of NP size as well as size
distribution whereas there is almost no role of precursor concentration of the NP size. All the Ag
NPs are found to have face-centred-cubic crystal structure with preferential growth along (111)
plane which is stable one. The peak of X-ray diffraction at ~32.4° (20 value), which is prominent
for low concentrations of NLE and precursor, is identified as (101) plane of Ag crystal. The
generation and growth of Ag NPs had also been confirmed using electron microscopic studies.
These Ag NPs show prominent surface plasmon resonance (SPR) absorption at ~ 420 nm con-
firming again the genesis of Ag NPs. The SPR peak shifts towards longer wavelength (redshift)
with a corresponding reduction in full width at half maximum with increase in NP size. All of the
samples containing Ag NPs show a broad blue photoluminescence (PL) emission at ~ 471 nm.
Emission peak is seen to redshift with increase in NP size and is consistent with the optical ab-
sorption data. Such PL emission is argued as due to interband transition or plasmon luminescence.
Being biocompatible of the green synthesis process, antibacterial properties of these Ag NPs were
studies in details considering all the samples (with varied NP size for one set and with fixed NP
size for other set of samples). As per our knowledge this is the first report of size related total
study of Ag NPs, showing increased antibacterial effect as size decreased and equal antibacterial
effect as size equals. It is found that smaller Ag NPs has enhanced antibacterial effects due to large
surface area to volume ratio in comparison with bigger sized Ag NPs.

* Corresponding authors.
E-mail addresses: tatanghosh83@gmail.com (T. Ghosh), probodh@skbu.ac.in (P.K. Kuiri).
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