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The fabrication of biopolymeric film containing natural therapeutics envisioned to develop edible, nontoxic and
biodegradable composite using polymers. Our study focused on extraction of psyllium husk mucilage, a
medicinally acknowledged natural polysaccharide and develop a proper composite with chitosan. We combined
chitosan with both alginate and husk mucilage separately to prepare two composite films. Drug release dynamics
from the complex polymeric networks was evaluated where polymeric films showed sustained release of thy-
moquinone, a water-insoluble phytocomponent. Structural and physico-chemical properties of the films were
confirmed by FTIR, XRD, FESEM, TGA analysis. Significant antimicrobial activities against both bacterial strains
and strong anticancer activities against human prostate cancer cell line (PC3) and adenocarcinomic human
alveolar basal epithelial cell line (A549) was observed. This biodegradable polymer combination suggests to-
wards the possibility of potential applications for the food industry and variety of biomedical applications such as

wound dressing, tissue scaffolding etc.

1. Introduction

Multifunctional biomaterials, polymer composite are extensively
used in the field of pharmaceutical drug delivery because of their wide
range of versatility, biocompatibility and stability to serve as a matrix or
vehicle for drugs compared to synthetic or inorganic materials [1,2].
Polymer composites with proper ratio and modifications can be a better
excipient constituent as sustained drug carrier with improved physical,
mechanical, functional properties [3,4]. The stability of polymer com-
posite could be affected by molecular weight, crystallinity, mixing ratio,
presence of functional groups, pH of reaction medium, distribution of
ionic groups, drying process, etc [5].

Chitosan has been used as a positively charged polymeric drug car-
rier due to its biocompatibility, biodegradability and relatively low
production cost [6]. Alginate is a water soluble, unbranched, biode-
gradable polysaccharide consisting of alternating blocks of 1-4 linked -1-

guluronic (G-block) and -d-mannuronic acid (M—block) residues [7].
Carboxylic acid groups of alginate is responsible for negative charges
which attribute characteristic electrostatic interaction with the posi-
tively charged molecules [6]. Alginates are extracted from brown sea-
weeds and marine algae such as Laminaria hyperborea, Ascophyllum
nodosum and Macrocystis pyrifera [4,8,9]. Since chitosan is positively
charged at low pH values (below its pKa value), it spontaneously asso-
ciates with negatively charged polyions like alginate in solution to form
a special type of macromolecules, the polyelectrolyte complexes [4].
Psyllium mucilage obtained from the seed coat of Plantago ovata and
Plantago indica belongs to the family Plantaginaceae which can be ob-
tained by mechanical grinding of the outer layer of the seeds[10].
Psyllium mucilage is fibrous mucilaginous hydrocolloid used in treat-
ment of intestinal inflammation, constipation, etc. [11]. Arabinoxylan, a
complex heteroxylan of two pentose sugars i.e. arabinose and xylose is a
highly branched hemicellulose [12-14]. Sodium alginate (Al) and

Abbreviations: Ch, Chitosan; Al, Sodium alginate; Ph, Psyllium husk mucilage; Tq, Thymoquinone.
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<Tha Myth of Harishchandra and Chhou Parformances: Interplaying of Mamary, Mask and Music>

In Indian cultural traditions, the body is considered important because, without the bedy, one cannat
avan Bagin ta think of cultural articulatians. The naumerous cultural Forms of India, ke the song,
dance, storytelling traditions, and rituals are expressions of embodied cultural memaries. These
culbural forms are predominantly rasponsive in nature, Whanever Indian culture receives amy myth, it
responds and reflects upon it and re-enacts the myth in diverse ways, which gives birth to
multifaricus cultural forms, and what helps them to respond and reflect upan these myths is the
cultural memaory. In his Cultures of Memary In South Asla Oraliti Literacy and the Problem of
Inheritance, D. Venkat Rag spoaks of cultures that sustain their traditions through embodied cultural
memories. He configures them as "cultures of memory” or at times "mnemoculiures”. According to
him, "mnemacultures” emerge and disseminate memories threugh the media of speech and gesturas,
aof song and parformative compositions” {(Rao 8). For millennia, the cultures of memary have
axnibited a strong inclination towards blﬁllﬂil'_-.' perfarmances.

Chhou dance, which ig one of the celebrated performative traditions of Purulia, West Bengal, is ong
such "mnemoculture” or culture of memory that has been preserving and disseminating
ganerationally transmitted memory stored in the organic body of Chhou parfarmers. Whean people of
Furulia come acrass any myvth they compose Thhou oalas based on them. They receive the myths and
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Computation and Information using Google Scholar data
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Abstract

We build and analyse the network of 100 top-cited nodes (research papers and books from
Google Scholar; the strength or citation of the nodes range from about 44 000 up to 100) starting
in early 1980 until last year. These searched publications (papers and books) are based on
Quantum Annealing Computation and Information categorized into four different sets: (A)
Quantum/Transverse Field Spin Glass Model, (B) Quantum Annealing, (C) Quantum Adiabatic
Computation and (D) Quantum Computation Information in the title or abstract of the searched
publications. We fitted the growth in the annual number of publication (n,) in each of these four
categories, A-D, to the form n,, ~ exp(t/7), where t denotes the time in years. We found the
scaling time 7 to be of the order of about 10 years for categories A and C, whereas 7 is of

the order of about 5 years for categories B and D.

This article is part of the theme issue ‘Quantum annealing and computation: challenges and
perspectives’.

Footnotes

One contribution of 12 to a theme issue ‘Quantum annealing and computation: challenges and
perspectives’.
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Abstract

Contrast enhancement is an important pre-processing task for several image and video processing applications. The objective
of a contrast enhancement method is to improve the quality of the visual information contained in the images for further
processing. Due to the enormous challenges, it is still considered as an open research problem. Several approaches have been
proposed in the literature based on spatial and fr uency domain techniques. Among them, the Incomplete Beta Function (IBF)
is a popular scheme used for image contrast enhancement. In the IBF based image contrast enhancement technique, quality of
an image is improved by two controlling parameters. Under such conditions, these parameters need to be tuned for obtaining
better outcomes. In this paper, a new gray-scale contrast enhancement algorithm is introduced where, instead of tuning the
controlling parameters of IBF experimentally, their near-optimal values are calculated with the help of a recently published
meta-heuristic algorithm called Artificial Electric Field Algorithm (AEFA). The proposed method has been compared with
many state-of-the-art techniques in terms of some standard metrics considering three different datasets, namely Kodak, MIT-
Adobe FiveK and USC-SIPI. Simulation results demonstrate that the proposed AEFA based image enhancement technique
increases the overall image contrast and enriches the information present in the image.

Keywords Contrast enhancement - Incomplete beta function - Meta-heuristic - Artificial electric field algorithm - Kodak
dataset - MIT-Adobe FiveK dataset - USC-SIPI dataset

1 Introduction it is the change in the visual aspect of an image that helps

in differentiating an object of interest from other objects as
The contrast of an image can be defined as the dissimilarity ~ well as from the background. An image with higher con-
in pixel intensity values of two nearby pixels. Alternatively,  trast is always preferable over its low contrast version from
an aesthetic point of view or in terms of machine under-
standing. It is a general perception that a high contrast image
implies a better quality image. These facts demand the need

Communicated by Priti Bansal.
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With the advent of image generative technologies, there is a huge growth in the development of facial
manipulation techniques that allow people to easily modify media data like videos and images by changing the
identity or facial expression of the target person with another person’s face. Colloquially, these manipulated
videos and images are termed “deepfakes”. As a result, every piece of content in digital media comes with
a question — is this authentic? Hence, there is an unprecedented need for a competent deepfakes detection
method. The rapid changes in forging methods make this a very challenging task and thus generalization
of the detection methods is also of utmost required. However, the generalization strengths of the prevailing
deepfakes detection methods are not satisfactory. In other words, these models perform well when trained
and tested on the same dataset but fail to perform satisfactorily when models are trained on one dataset
and tested on another. The most modern deep learning aided deepfakes detection techniques looked for a
consistent pattern among the leftover artifacts in specific facial regions of the target face rather than the entire
face. To this end, we propose a Vision Transformer with Xception Network (ViXNet) to learn the consistency
of these almost imperceptible artifacts left by deepfaking methods on the entire facial region. The ViXNet
comprises two branches — one tries to learn inconsistencies among local face region specifics by combining
patch-wise self-attention module and vision transformer, and the other generates global spatial features using
a deep convolutional neural network. To assess the performance of ViXNet, we evaluate it using two different
experimental setups — intra-dataset and inter-dataset when using three standard deepfakes video datasets,
namely FaceForensics++, and Celeb-DF (V2) and one deepfakes image dataset called Deepfakes. We have
attained 98.57% (83.60%), 99.26% (74.78%), and 98.93% (75.13%) AUC scores using intra(inter)-dataset
experimental setups on FaceForensics++, Celeb-DF (V2), and Deepfakes datasets respectively. Additionally, we
have evaluated ViXNet on the Deepfake Detection Challenge (DFDC) dataset and we have obtained 86.32%
AUC score and 79.06% F1-score on the said dataset. Performances of the proposed model are comparable to
state-of-the-art methods. Besides, the obtained results ensure the robustness and the generalization ability of
the proposed model.

1. Introduction

adversarial networks (GANSs). As a side effect of this, several algorithms
have been developed over the past few years to generate increasingly

Images have been perceived as an authentic and reliable method
of information transfer for a long time. However, with the emergence
of digital technologies, the availability of a huge amount of data, and
the continued increase in computing capability and memory capacity,
it has become very easy to train even very large deep learning mod-
els for various image processing and pattern recognition tasks. This
has also made it very easy to manipulate images and videos using
some sophisticated deep learning models, mostly by using generative

* Corresponding author.

realistic media data having manipulated faces, conversationally called
deepfakes. Formally speaking, deepfakes are synthetic media data like
videos and images, where the malicious users replace a target person’s
face with someone else. There are two main categories of deepfakes
techniques: (i) face swapping and (ii) face reenactment. In the face
swap methods, the face of one individual is cropped and morphed to
fit it in the context of another individual as depicted in Fig. 1, while
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TOPSIS aided ensemble of CNN
models for screening COVID-19
in chest X-ray images

Rishav Pramanik?, Subhrajit Dey?, Samir Malakar?, Seyedali Mirjalili*** & Ram Sarkar*

The novel coronavirus (COVID-19), has undoubtedly imprinted our lives with its deadly impact. Early
testing with isolation of the individual is the best possible way to curb the spread of this deadly virus.
Computer aided diagnosis (CAD) provides an alternative and cheap option for screening of the said
virus. In this paper, we propose a convolution neural network (CNN)-based CAD method for COVID-19
and pneumonia detection from chest X-ray images. We consider three input types for three identical
base classifiers. To capture maximum possible complementary features, we consider the original
RGB image, Red channel image and the original image stacked with Robert’s edge information. After
that we develop an ensemble strategy based on the technique for order preference by similarity to
an ideal solution (TOPSIS) to aggregate the outcomes of base classifiers. The overall framework,
called TOPCONet, is very light in comparison with standard CNN models in terms of the number of
trainable parameters required. TOPCONet achieves state-of-the-art results when evaluated on the
three publicly available datasets: (1) IEEE COVID-19 dataset + Kaggle Pneumonia Dataset, (2) Kaggle
Radiography dataset and (3) COVIDx.

COVID-19 has a colossal impact on almost every sector of society. Numerous deaths and countless positive cases
are causing increased agony. Besides, governments have imposed a lockdown to confine the spread of COVID-
19, which largely impacts the world’s economy and culture. More than 590 million positive cases and 6.4 million
deaths due to COVID-19 alone have been recorded to date!. Diagnostic techniques, medicines and vaccines are
some of the methods greatly researched to save humans from its disastrous consequences® On the other hand,
pneumonia (usually found in children) causes severe respiratory issues that occasionally lead to death. Just like
any other disease, in case of both pneumonia and COVID-19, early diagnosis for detection of the same is the
most essential step to not only receive proper medical attention but also curb the spread of this disease. One of
the most commonly used methods for diagnosis includes a real-time reverse transcription-polymerase chain
reaction (RRT-PCR) test from a nasopharyngeal swab sample. However, the major drawback of RRT-PCR is low
sensitivity in detecting COVID-19 cases®. Moreover, these pathological diagnosis systems suffer from inter- and
intra-observer variability in addition to being time-consuming.

As an alternative to pathological diagnosis, several radiological methods have been explored to diagnose
COVID-19 efficiently. Computerised tomography (CT) scans, chest X-rays and magnetic resonance imaging
(MRI) are some of the methods used to detect the presence of this deadly virus*. Computer-aided diagnosis
(CAD) systems have been beneficial in easing the burden on medical professionals and ruling out the pos-
sibility of human errors. Artificial intelligence (AI) based solutions also have proven beneficial*S. Notably, sev-
eral research communications can be found recently that detect the presence of these viruses (COVID-19 and
pneumonia) from both CT scans and chest X-ray images’. However, the new variants of the virus that causes
COVID-19 make detection more challenging. One of the disadvantages of the reliance on radiological methods
is the risk caused by radiation, which may damage the molecular structures of the human body®. Despite this
risk factor, radiological diagnosis methods are still relied upon as they help in more accurate diagnosis than
their counterparts”’ do.

Convolutional neural network (CNN) aided methods have been successfully used in the past for COVID-19
and pneumonia detection”!® from the chest X-ray images. The main reasons for preferring them over the duo-
feature engineering and classical machine learning approaches are (1) limited need of domain knowledge for
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Abstract

For easy accessibility of the information from the digitized document images, optical character recognition (OCR)-based
software can be used. But in the case of handwritten documents, the performance of the state-of-the-art OCR systems is not
satisfactory owing to the complexity of the unconstrained handwriting. Hence, research affinity comes up with an alternative
solution for this problem called keyword spotting (KWS) which is much more practical than an OCR-based solution. This
work proposes a novel learning-free KWS method that can be applied to a heterogeneous collection of handwritten docu-
ments. In this work, we introduce a new way of profile matching to compare the query word profiles (i.e., both upper and
lower) with the target words’ profiles. At first, both query and target words are binarized, and then two profiles from each
such word are generated. Next, we formulate rules to filter out the irrelevant words concerning the query word and obtain
the probable candidate query (i.e., target) words. Then we compare the profiles of the query and candidate query words in
the Z-transform domain using the condition of resonance for the damped oscillator. However, before the match, we perform
an affine transformation on the Bezier curve representation of the profiles of the candidate query words to reduce the effects
like scaling, rotation, and shearing which might occur due to the variant writing styles of individuals. The proposed method
achieves satisfactory performance compared to state-of-the-art learning-free methods when applied to four publicly available
standard datasets namely ICFHR 2014 H-KWS competition Modern, IAM, ICFHR 2016 H-KWS competition Botany and
ICFHR 2016 H-KWS competition Konzilsprotokolle datasets.

Keywords Keyword spotting - Z-transform - Handwritten document image - Affine transform

Abbreviations QBS Query by string
OCR Optical character recognition DTW Dynamic time warping
KWS Keyword spotting HOG Histogram of oriented gradients
H-KWS Handwritten keyword spotting competition POG Projection of oriented gradients
ICFHR-2014 14th International Conference on Frontiers mPOG Modified version of POG

in Handwriting Recognition LBP Local binary pattern
QBE Query by example SVM Support vector machine
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Abstract

In modern era it has become increasingly easier to manipulate and tamper digital images,
one of the primary reasons being the boon of commonplace availability of powerful image
editing tools and software. These tools become a bane when used for malicious reasons
as users can possibly add or remove important features from an image without leaving
any obvious marks of tampering. Hence the need of forgery detection techniques which
show high accuracy in detection arises. One of the most prevalent forms of image tamper-
ing is the copy-move forgery attack. In this type of forgery, a part of an image is copied
and then pasted somewhere else in the same image with the intent to hide key features
of the image. This paper introduces a new copy-move image forgery detection technique
which relies on a texture feature descriptor called Local Tetra Pattern (LTrP) for block
level image comparison used to localize tampered region(s). Initially, the input image is
divided into overlapping blocks, then LTrP features are extracted from each block to form
a single feature vector. Next, the feature vectors of all image blocks are sorted lexicograph-
ically, and then similar blocks are identified by matching the features from neighboring
blocks. Finally, blocks matched falsely due to the presence of homogeneous color informa-
tion like sea, field, and sky are removed using a shift vector aided outlier removal method.
Experiments have been conducted on two standard datasets - GRIP and CoMoFoD. We
have obtained 0.9834 and 0.9093 average F; scores at pixel-level for GRIP and CoMoFoD
datasets respectively. The experimental results demonstrate that the proposed technique has
been able to detect the forged regions with higher accuracy as compared to many state-of-
the-art copy-move forgery detection methods. Moreover, experimental results on CoMoFoD
dataset show that the method is able to correctly detect the forgery even after various post-
processing attacks. The source code of proposed method is available at https://github.com/
RollingThunderSagnik/LTrP-Copy-Move-Forgery-Detection.

Keywords Copy-move forgery - Digital image forensics - GRIP - CoMoFoD -
Duplicated region detection - Local tetra pattern
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Abstract

In the recent past, video forgery has increased rapidly due to the easy availability of
the required tools to accomplish that. Temporal copy-move or frame duplication is
one of the most common video forgery methods in which a set of consecutive
frames is copied somewhere in the same video. This work proposes an ensemble
based method to detect duplicate frames from a video. In this method, first, the
frames are pre-processed and then three different kinds of features - Haralick,
custom Haralick and Local Binary Pattern (LBP) are extracted from each frame
of a video. Next, lexicographical sorting is performed to arrange the frames having
similar feature values consecutively. A filter method is applied to eliminate the
false detection and it also creates a duplicate sequence for each category. In the
end, a voting mechanism is employed to predict the duplicate frames, if they exist.
The proposed method performs very well (detection accuracy is 99.32%, the true
positive rate is 99.79%, and the true negative rate is 99.19%) over an in-house
dataset containing 300 videos of seven different types. The robustness of the
proposed method has also been tested by adding various postprocessing to the
video samples. The proposed method outperforms many state-of-the-art methods
used here for comparison.

Keywords Video forgery - Copy-move - Frame duplication - GLCM - Haralick - LBP
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Abstract

Digital face manipulation has become a concern in the last few years due to its harmful impacts on society. It is especially
concerning for high-profile celebrities because their identities can be easily manipulated using mobile or web applications
such as FaceSwap and FaceApp. These manipulated faces are so close to real ones that it becomes really hard to detect
them, even with bare eyes. Though deep learning-based models are predominantly used by researchers, they hardly check
for the presence of irrelevant or redundant features produced by those models. To this end, we have proposed a hierarchical
feature selection (HFS)-based method to detect deepfake images or videos. First, we have extracted both handcrafted and
deep learning features from the inputs. Next, the HFS is applied to select a near optimal set of features. In each stage of it, a
hybrid feature selection method is employed that integrates a population-based meta-heuristic model, called Grey Wolf
Optimization, and a single solution-based meta-heuristic model, called the Vortex Search algorithm. We have evaluated
our model on three publicly available datasets, namely Celeb-DF (V2), FaceForensics++, and Deepfake Detection
Challenge (DFDC). The model provides 99.35%, 99.16%, and 85.67% AUC scores on the Celeb-DF (V2), FaceForen-
sics++, and DFDC datasets, respectively, while using only 11.50%, 12.65%, and 10.22% of actual features. Besides, our
model outperforms most of the state-of-the-art methods found in our literature review and evaluated on these three datasets.

Keywords Deepfake detection - Handcrafted features - Deep learning features - Hierarchical feature selection

1 Introduction

Digital face manipulation has become a real concern in
social media as well as in our society due to its detrimental
consequences. Although face manipulation, in its early
stages, used to be done for comic purposes, later it became
a cause for concern for celebrities and political figures.
Also, in the past, due to technological limitations, it was
very difficult to create realistic face images, and thus
identification of the manipulations could be done with ease
with bare eyes. However, recent developments in artificial
intelligence (Al) based on deep neural networks, especially
generative adversarial networks (GANs), let forgers alter
the identity of a person with almost no perceivable signs.
As a result, existing faces or face attributes such as eyes
Department of Computer Science, Asutosh College, Kolkata, and mouth in a video or image are very intelligently
India replaced or altered by borrowing the corresponding parts
from other subjects. Such a manipulated approach is known
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as deepfake, which generates very natural face images, and
thus it becomes really challenging to detect the changes
made by bare human eyes. Figure 1 depicts how a target
face image is coupled with a source image to generate a
fake face image. Therefore, designing a solution to the
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Abstract

Video plays a key role in carrying authenticity, especially in the surveillance system,
medical field, court evidence, journalism, and social media among others. However,
nowadays the trust in videos is decreasing day by day due to the forgery of the videos
made by easily accessible video editing tools. Hence, a thrust for finding a robust solution
to the problem of video forgery detection arises. As a result, researchers around the world
are indulging themselves to come up with various methods for the said problem. In this
article, we have comprehensively discussed many such initiatives made by researchers
across the globe, keeping the focus on recent trends. In addition to this, we have also
covered a wide range of forgery detection techniques that follow either an active or a
passive approach, while the state-of-the-art surveys made so far on this research topic
include only a few specific cases. In this article, we have described some recent
technologies that are used in video forging, made a summary of the performances
(provided categorically) of all the techniques discussed here, and briefed the available
datasets. Finally, we have concluded this survey by clearly mentioning some future
directions of the video forgery detection research based on a thorough review of existing
techniques.
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Graph neural networks (GNN) uphold the essence of irregularly structured information embedded in a graph
via message passing among the nodes and aggregating the node features at various levels of the graph. In
the past, researchers have extensively used the GNN models for several semi-supervised node classification
tasks. Existing GNN models do not use nodes’ information sufficiently. The use of inter-node feature-level
correlational information with the existing GNN models might lead to more powerful learning models. Here,
a weighting scheme has been developed for message passing and aggregation functions. This model has been
named “Vector GNN”, or in short, “VecGNN”, due to its relationship with vector space. VecGNN takes into
consideration the relative position of a node with respect to its neighboring nodes in the feature space,
which influences the weight of features passed to the information aggregation phase. These weights are
assigned using two different statistical measures: Jaccard’s coefficient and Cosine similarity. The proposed
weighting scheme uses a generalized approach that can be easily incorporated into several GNN frameworks.
VecGNN is evaluated using three citation datasets: Citeseer, Pubmed, and Cora. On these datasets, three sets
of experiments have been conducted with varying numbers of training and testing nodes. We have used
training, validation, and test set nodes with ratios of 1:1:8, 2:1:7, and 3:1:6. Experimenting on these, we
observe an improvement of 2%-4% over the baseline models: Graph Convolution Network (GCN), Graph
Attention Network (GAT), and Jumping Knowledge Networks (JKNets). The source code is available at the
link https://github.com/sourodeeproy/VecGNN.

Notation aid of GNNs (Wu et al., 2021; Zhang et al., 2022a; Mandal et al.,
2022). Node classification foretells the labels or classes of the nodes.
A challenge with node classification in cyber security, for instance, can
be recognizing fraudulent organizations in the network. The possibility
of connections (edges) between nodes is predicted through the use of
links. For instance, a social networking site could suggest prospective
buddy connections based on network information. A graph is classified
into several groups using graph classification. To provide an example,
the graph structure of a chemical molecule may be utilized to assess
if it is risky or not. Many researchers are motivated by its strong
learning ability to design GNN-based models in a variety of real-
world applications such as offline signature verification (Roy et al.,
2021), web page classification (Wu et al., 2022), social recommenda-

The notations that are used throughout this paper to refer to differ-
ent terms are listed in Table 1.

1. Introduction

Graph Neural Network (GNN) is a non-Euclidean space learning
model that mimics the operators of Convolutional Neural Networks
(CNNs) in the graph learning domain. In recent years, GNNs have
gained widespread acceptance in fields such as social networking,
protein modeling, drug discovery, and web networks. Its deterministic
feature propagation process improves node representation learning by
performing three major functions: neighborhood aggregation, message

passing, and feature updating. As a result, GNNs can be used for tasks
such as node classification (Kipf and Welling, 2017), graph classifica-
tion (Ying et al., 2018), and link prediction (Zhang and Chen, 2018).
They are just a few of the tasks that may be completed with the
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tion systems (Fan et al., 2022), e-commerce fraud detection (Zhang
et al.,, 2022b), financial time series forecasting (Cheng et al., 2022),
learning protein—protein interactions (Réau et al., 2023), and physics-
based problems (Bhattoo et al., 2023). Many environmental problems
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Abstract

Existing Optical Mark Recognition (OMR) systems tend to be expensive and rigid in their
operation, often resulting in erroneous evaluations due to strict correction protocols. This sce-
nario airs the need for a flexible OMR system. Hence, in this work, we propose a lightweight
transfer learning based Convolutional Neural Network (CNN) model, dubbed as OMRNet,
which can classify answer boxes on any generalized OMR test sheet. Unlike most existing
techniques that rely on image processing algorithms to recognize extracted answer boxes
in two classes: confirmed and empty, the OMRNet is designed to classify the answer boxes
into confirmed, crossed-out, and empty categories. That is, OMRNet is facilitating the cross-
ing out of previously answered questions and thus removing the rigidity of templates in
Multiple Choice Question (MCQ) tests. We have built OMRNet on top of a MobileNetV2
backbone connected to four fully connected layers with appropriate dropouts and activation
functions in between. We have evaluated OMRNet on the Multiple Choice Answer Boxes
dataset available at https://sites.google.com/view/mcq-dataset. We have performed experi-
ments following a 5 fold cross validation scheme, and OMRNet has achieved accuracies of
95.29%, 95.88%, 93.97%, 97.45%, and 97.20%, with an average accuracy of 95.96%. Also,
the experimental results confirm that the present model performs better than the compared
state-of-the-art methods and standard CNN models in terms of accuracy, execution time, and
memory required to store the trained module. Moreover, we have employed a quantization
technique to make the trained module more memory efficient and deployed it to a web app
using our own Representational State Transfer Application Programming Interface (REST
API). It makes OMRNet available via a Hypertext Transfer Protocol (HTTP) endpoint, allow-
ing potential users to connect to it via the Internet. The source code for the work is available
at the following link: https://github.com/sa-y-an/OMRNet.

Keywords Optical mark recognition - Multiple choice question - Transfer learning -
OMRNet
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Abstract: Purbasthali oxbow lake is an important habitat for thousands of migratory and
resident avian species. This study aimed to determine the current status of avifaunal
diversity of Purbasthali oxbow lake and its surrounding area. During this study, diversity,
composition and abundance, feeding guilds and the relationship between their habitat
preferences and the numbers of individuals were determined. Direct observation, line
transects and point count methods were applied for bird surveysfor three consecutive years
from 2019 to 2022. A total of 145 species of birds were documented, belonging to 19 orders
and 49 families. Among the total species, 57 are migratory in nature and 47 are showing
declining global trend. Quantitative diversity estimation were performed during the study
are the Shannon-Weiner index, Simpson's Diversity Index, Shannon equitability index and
relative diversity. Density and diversity of avian species was highest during post-monsoon
and lowest in pre monsoon. Thisindicates the winter assemblages of many migratory birds

Introduction

Biodiversity provides important information about the
overall health of an ecosystem (Diaz et al., 2007; Dudgeon
et a., 2006). Species richness and diversity in an
ecosystem are greatly influenced by the availability and
distribution of resourcesin aparticular habitat (Baer et al.,
2004; Silvertown, 2004). Lakes are one of the most
important freshwater resources on Earth and supports huge
biodiversity (Gibbs, 1993). Wetlandg/lakes are highly
complex as well as productive ecosystems which helps to
maintain the ecological balance by providing various
ecological services like aquaculture, ground water
recharge, flood control, wastewater treatment, drinking
water source, agricultural water use, soil erosion control,
nutrient cycling, habitat for a wide range of plant and
animals etc. (Joy et a., 2005; Bhatta et a., 2016). The
structure of an aguatic body also determines the species
composition, density and diversity of a particular
ecosystem (Watson et a., 2004). It is considered to be the
most important habitat for various types of migratory and

choose this lake as their feeding and resting grounds.

residential avian species for their wintering and breeding
grounds (Szabo et a., 2017). In recent times freshwater
lake ecosystem in India are threatened by various
anthropogenic activities like habitat 1oss and degradation,
habitat fragmentation, encroachment or unlawful filling of
aguatic habitat, pollution, overexploitation of resources,
waste  dumping, heavy metal  contamination,
contamination from municipal and agricultural sources
etc. These leads to aguatic body degradation, threatening
the species thrives on the aguatic ecosystem (Sreekumari
et al., 2016; Bass et d., 2014; Bhattacharya, 2014; Roy et
al., 2022).

Avian diversity isone of themost significant ecol ogical
factors determining the quality of aquatic ecosystems and
acting as a bioindicator. Emerging threats of climate
change, habitat loss, habitat fragmentation, over-
extraction of resources and pollution raise new concerns
over the degradation of aquatic ecosystems, which in turn
threatensthe existence of avian speciesdiversity (Rahmani
et a., 2022; Rgjashekara et al., 2018). The oxbow lake at
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Abstract

The metropolitans of developing countries are experiencing an unplanned manner of
urbanization that has led to a pessimistic state of deterioration of urban green space. But an
ideal holistic methodological framework to quantify several facets of urban green space at the
administrative level is still debatable. This study, therefore, intends to discern the decadal
(19g90—2020) change in the spatial distribution of the areal coverage, clustering,
fragmentation and connectivity of urban sreen space in the administrative units of Kolkata
Urban Agglomeration region using an experimental integrative methodology of combining
remote sensing, landscape metrices and multi-criteria decision anakyzis. Using g landscape
metrices, the result shows green space patches, in all the administrative units have
experienced a certain degree of reduction in areal extent and connectivity with an increase in
fragmentation. Moreover, using Mann—Eendall’s Test with Sen’s Slope estimator, it haz been
found that diztance from the transport network plavs a crucial part in the amount of change in
landscape metrices. Finally, a2 Green Space Degradation Index has been formulated uzing the
analytical hierarchy process, which shows the north-eastern and south-western municipalities
have a higher degree of green space degradation, whereas the non-municipal areas have the
least. This study not only has quantified the spatial intensity of deterioration of green space in
the Kolkata Urban Agslomeration region, and such methodology might act as a comprehensive
aid to policvmakers and local urban bodies for a better understanding of urban green space

degradation and formulation of sustainable management meazures at the adminiztrative level.
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Highlights

» Explaining control on polygonal crater rim geometry, Mare Fecunditatis, Moon.
* Map of structural features of the study area, the Mare Fecunditatis, Moon.

» Trend comparison of structural features with polygonal impact crater rim
segments.

» Geometry of polygonal impact craters was possibly controlled by pit crater
chains.

» Faults associated with wrinkle ridges and grabens had no influence on the same.

Abstract

Polygonal Impact Craters (PICs), having a distinct polygonal rim geometry, are common on terrestrial
planets, their natural satellites such as Earth’s Moon and the asteroids. The straight segments of PIC-rims
are arguably subparallel or oblique to existing fracture/fault planes in their vicinity, and such pre-existing
structural weak planes are considered responsible for the shape of the PICs. The Mare Fecunditatis, a lunar
maria, preserves mappable PICs as well as different geomorphic features like wrinkle ridges, grabens and pit
crater chains which owe their origin to either compressional or extensional faulting. To understand the
structural control, if any, on the PIC-rim geometry in Mare Fecunditatis, PICs, both simple and complex, and
the deformational features are mapped, superposition relations between them are observed and trends are
compared. The comparison between frequency of rim segment trends of the two types of PICs with wrinkle
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The coastal upwelling zones, occupying only ~0.5% of the global ocean, account for ~10% of the global primary
productivity. The CO, fixation by primary producers amplifies in the upwelling zones during global warming due
to the higher nutrient supply. Based on the presumption that the nutrient-deficient coastal ocean is less pro-
ductive, the state of the oligotrophic coastal ocean is often neglected in the productivity-climate change studies.
The present study investigated the changes in the primary productivity, redox condition, and nutrient content,
using algal abundance, total organic carbon, and various major, trace, and rare earth elements and yttrium (REY)
proxies, of the oligotrophic equatorial eastern Tethyan coastal ocean across the Paleocene-Eocene Thermal
Maximum (PETM), a prominent paleo-global warming event. Despite the lower nutrient (lower Nigp, Cugr, and
Zngp) contents, and invariable salinity, pH, and light conditions, the PETM interval shows extensive growth of
coralline red algae in the hypoxic-oxic water column. Based on these observations, and inferences drawn from
the previous laboratory experiments, conducted on the algal growth in varying pCO, by others, we postulate that
the increased atmospheric CO5 concentrations during the PETM probably enhanced the primary productivity of
the oligotrophic Tethyan coastal ocean. If so, then the oligotrophic coastal ocean may be considered as an

Keywords:

Primary Productivity

Oligotrophic Coastal Ocean
Paleocene-Eocene Thermal Maximum (PETM)
Carbon Isotopic Excursion (CIE)

Tethyan Coastal Ocean

effective CO, sink and likely to play a pivotal role in carbon cycle-climate connection studies.

1. Introduction

About half of the total primary production on the Earth is contrib-
uted by the tiny phytoplankton in the oceans (Antoine et al., 1996; Field
et al., 1998; Falkowski, 2012). The phytoplanktons fix a humongous
amount of atmospheric COyvia. photosynthesis and play a vital role in
controlling the global carbon cycle and climate (Field et al., 1998).
Acting as an effective COs sink, their abundance is crucial during global
warming, when there is excess CO; in the atmosphere. However, the
warmer oceans during global warming are likely to hinder the phyto-
plankton growth by increasing the ocean thermal stratification and
reducing the vertical mixing of the nutrients from the sub-surface layers
to the upper layer of the ocean (Riebesell et al., 2000; Polovina et al.,
2008; Boyce et al., 2010). On the contrary, phytoplanktons are likely to
flourish in the coastal oceans, especially in the upwelling zones, where
the intensified wind (due to the enhanced land-sea temperature gradi-
ents) accelerate the coastal upwelling and thereby, the nutrient content

* Corresponding author.
E-mail address: melinda@gg.iitkgp.ac.in (M.K. Bera).
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of the coastal waters (Bakun, 1990; Gregg et al., 2005; Boyce et al.,
2010; Sydeman et al., 2014; Xiu et al., 2018). Thus, the upwelling zones,
covering ~0.5% of the global ocean, probably act as major CO5 sinks
during global warming episodes (Bauer et al., 2013).

Except for the upwelling zones, significant areas of the coastal ocean
are nutrient deficient or oligotrophic. Since oligotrophic coastal oceans
are less productive in terms of phytoplankton growth, they have been
grossly overlooked in the carbon cycle and climate change studies.
Therefore, it is not well known whether the oligotrophic coastal ocean
would remain less productive or become fertile during the global
warming episodes (Barnet et al., 2020). The Paleocene-Eocene boundary
(~56 Ma) witnessed one such extreme short-lived (~170 + 30 Ka)
warming episode (5-10 °C), popularly known as the Paleocene-Eocene
Thermal Maximum (PETM; Dunkley Jones et al., 2013; Zeebe and
Lourens, 2019; Stokke et al., 2020; Teng et al., 2021). The addition of an
enormous amount of depleted greenhouse gases (CO5 and CHy) to the
ocean-atmosphere system, recorded as negative carbon isotope
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Abstract The hydrogen isotopic composition (8°H)
of authigenic clay minerals has been used extensively
in paleoclimate studies. The separation of clay miner-
als from sediments/soils, using various chemicals, is
a prerequisite for isotope ratio measurements, where
carbonate, Fe-(oxyhydr)oxides, and organic matter are
removed successively from the sediments for a greater
clay yield. The commonly adopted organic matter-
removal method using hydrogen peroxide (H,O,) is
thought to either alter directly the pristine §?°H values
of the smectite clay minerals or to introduce organic
hydrogen-bearing impurities through the ineffective
removal of organic matter. The objective of the pre-
sent study was to test whether H,O, treatment can
alter the 5°H values of kaolinite (KIn) by comparing
two organic matter-removal methods, namely, H,O,
and disodium peroxodisulfate (Na,S,0O4) combined
with a neutral buffer. In doing so, kaolinite-rich, old
(~56 Ma) sediment samples and pure kaolinite internal
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laboratory reference materials were used to understand
the effectiveness and suitability of the above-men-
tioned methods in clay-sample preparation for &°H
measurements. The 8°H values of the H,O,-treated
aliquots show smaller 8’H values than those for the
Na,S,0Oq-treated aliquots. Estimated ambient water
830 values (—=4%o) from the Na,S,Oq-treated aliquots
agreed well with the bio-phosphate (fish vertebrae)
based environmental water §'0 estimation (—3.3%o).
The present study indicated, therefore, that &%H values
obtained after Na,S,Oq treatment are likely to be more
realistic for paleoclimate reconstruction.

Keywords &”H - Early-Eocene equatorial
precipitation - Kaolinite - Organic matter-removal
method

Introduction

The geochemistry of authigenic (both neoformed and
transformed; Pozo & Calvo, 2018) clay minerals, par-
ticularly oxygen (8'%0) and hydrogen (°H some time
referred to as 8D) isotopic compositions, is a potential
tool for quantitative reconstruction of past climates
(Andrzejewski & Tabor, 2020; Bukalo et al., 2019;
Gilg, 2000; Gilg et al., 2004; Girard et al., 2000; Oye-
banjo et al., 2018; Tabor & Montafiez, 2005). Com-
plete removal of organic matter from the soil/sediment
samples without affecting the mineral phase is a pre-
requisite for studying the structure, physicochemical

@ Springer
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The extraction of stable carbon and oxygen isotope ratios (5'°C and 5'®0) of primarily precipitated calcite from
partially dolomitized limestone is of prime interest because the 5'3C and 6'%0 values of primary calcite are
widely used in paleoclimate research. The differential acid extraction method (DAE) has been widely used to
separate CO; evolved during the calcite-orthophosphoric acid reaction from CO5 evolved from the dolomite-
orthophosphoric acid reaction. However, the various laborious offline methods with inevitable uncertainties
make DAE very challenging. We proposed a fully automatic-online DAE method in the present study, using an
autosampler-GasBench II-Isotope Ratio Mass Spectrometer (IRMS). The results show that §-values of calcite can

be obtained from the mixture (grain size between 180 and 250 pm) having >50% calcite after ~15-100 min of
reaction with orthophosphoric acid at 30 °C. Further, both the precision and the accuracy of the measurement
using the autosampler-GasBench II-IRMS can be improved by attaching micro-vibrators to the sample tray.

1. Introduction

The carbon and oxygen isotopic composition (5'3C and 5'80) of
marine and non-marine carbonates have long been used to decipher the
past climate, ecology, and vegetation history (Zachos et al., 2001; Sanyal
et al., 2004; Song et al., 2013). However, primarily precipitated marine
and non-marine carbonates are very susceptible to post-depositional
alterations (Murray and Pray, 1965; Bathurst, 1983), thereby restrict-
ing their wide use in geologically old samples. The initially precipitated
calcite (CaCOs) in a limestone, upon the presence of Mg-rich fluids,
re-precipitates as dolomite (CaMg(COs3),), and therefore mild/partially
dolomitized limestones are ubiquitous in sedimentary environments
(Degens and Epstein, 1964; Murray and Pray, 1965; Fritz and Smith,
1970; Bathurst, 1983; Boggs, 2014). The co-existence of calcite and
dolomite in an altered limestone makes it challenging to decipher the
paleo-environmental signatures using the §'°C and §'%0 values of the
bulk limestone (using conventional acid-digestion) because the 5'3C and
5180 values of the bulk limestone gives mixed signals coming from both
initially precipitated calcite and re-precipitated/diagenetic dolomite.

Because of their similar physical properties, the physical separation
of admixed calcite and dolomite is considered a herculean task. The
futile attempts at the physical separation of calcite and dolomite

* Corresponding author.
E-mail address: melinda@gg.iitkgp.ac.in (M.K. Bera).

https://doi.org/10.1016/j.apgeochem.2023.105600

inspired the development of a chemical separation method known as the
differential acid extraction (DAE) method, first suggested by Epstein
et al. (1964). The DAE method uses the differences in calcite and dolo-
mite’s reaction rates with orthophosphoric acid (HsPOg; referred to as
acid at places). Since calcite reacts faster with acid, the CO5 produced
from the calcite will contribute more during the early stage of the re-
action. However, it is not as simple as it seems since the reaction rates of
calcite and dolomite overlap, depending upon many parameters, e.g.,
grain size, reaction temperature, dolomite stoichiometry, and possible
interference resulting from isotopic kinetic/non-equilibrium fraction-
ation during partial/incomplete acid reaction (Al-Aasm et al., 1990;
Baudrand et al., 2012; Liu et al., 2019).

Many studies proposed various reaction protocols for separating
calcite and dolomite from mixtures of varying proportions (Epstein
et al., 1964; Wada and Suzuki, 1983; Walters et al., 1972; Matsumoto
and Matsuda, 1988; Al-Aasm et al., 1990; Pleydell et al., 1990; Bottcher
et al., 1998; Ray and Ramesh, 1998; Kyser et al., 2002; Yui and Gong,
2003; Liu et al., 2019; Du and Song, 2020) by constraining the grain size,
reaction temperature, and dolomite stoichiometry. The plethora of DAE
methods indicates the difficulty in proposing one DAE method accept-
able to all varieties of altered limestones, which is quite understandable,
considering the possible chemical and mineralogical variations resulting

Received 1 June 2022; Received in revised form 1 December 2022; Accepted 10 February 2023
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Highlights

» Explaining control on polygonal crater rim geometry, Mare Fecunditatis, Moon.
* Map of structural features of the study area, the Mare Fecunditatis, Moon.

» Trend comparison of structural features with polygonal impact crater rim
segments.

» Geometry of polygonal impact craters was possibly controlled by pit crater
chains.

» Faults associated with wrinkle ridges and grabens had no influence on the same.

Abstract

Polygonal Impact Craters (PICs), having a distinct polygonal rim geometry, are common on terrestrial
planets, their natural satellites such as Earth’s Moon and the asteroids. The straight segments of PIC-rims
are arguably subparallel or oblique to existing fracture/fault planes in their vicinity, and such pre-existing
structural weak planes are considered responsible for the shape of the PICs. The Mare Fecunditatis, a lunar
maria, preserves mappable PICs as well as different geomorphic features like wrinkle ridges, grabens and pit
crater chains which owe their origin to either compressional or extensional faulting. To understand the
structural control, if any, on the PIC-rim geometry in Mare Fecunditatis, PICs, both simple and complex, and
the deformational features are mapped, superposition relations between them are observed and trends are
compared. The comparison between frequency of rim segment trends of the two types of PICs with wrinkle
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| mprints of vehicular pollution in roadside dust
from Kolkata, India: insights from magnetic
susceptibility, geo-statistical and SEM studies
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The present study aimed to determine the magnetic sus-
ceptibility of roadside dust collected from different parts
of Kolkata city, West Bengal, India. The average value
of susceptibility was 4.96 x 10° m¥kg, the highest being
19.6 x 10° m%kg and the lowest being 1.2 x 10° m*kg.
The frequency-dependent susceptibility value (average =
2.19) indicated the dominance of stable-single domain
grains with a low concentration of superparamagnetic
grains at a few locations. SEM analysis showed morpho-
logical diversity of road dust —irregular, aggregate, angu-
lar and cloudy. Energy dispersive X-ray spectroscopy
analysis of the dust particles revealed that Ca-rich, Na-
rich and Fe-rich particles were abundant. Compositions
were variable with the morphology. The mapping of
magnetic susceptibility indicated that the susceptibility
values were higher in areas with heavy vehicular traffic
and other polluting sources. However, some ar eas with
high pollution had open spaces, indicating the dispersion
of magnetic pollutants. The study indicated the degrada-
tion of the environment due to anthropogenic activities.

Keywords: Anthropogenic activities, magnetic susceptibi-
lity, morphological study, roadside dust, vehicular pollution.

INDUSTRIALIZATION coupled with high population density
in the Indian subcontinent has led to a contaminated milieu,
especialy in large cities like Kolkatain West Bengal. This
is due to vehicular traffic and industrial emissions associated
with fly-ash particles*. Most of these environmental con-
taminants of varied sources and origins are magnetic’. Also,
magnetic grain size and composition are important to identify
the precise source of magnetic contaminants'. The contri-
bution of anthropogenic contaminants in metropolitan cities
due to vehicular traffic globally dominates over natural
causes %,

Environmental magnetism can act as a dependable non-
destructive tool for assessing pollution'®™3. The principle
behind the application of magnetic techniques in the study of

*For correspondence. (e-mail: rimjhimmaity@gmail.com)
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environmental pollution is to measure the magnetic prop-
erties (magnetic susceptibility in the present case) of the
samples under consideration. It is well known that magnetite
is a common component of roadside dust. Thereby a positive
correlation develops between the concentration of magnetite
and toxic elements***®. Magnetite in road dust comes from
several sources. The emission from automobiles caused by
burning fossil fuels is the most prominent of them. Smelting,
abrasion of asphalt-top roadways and vehicle brake sys-
tems contribute to magnetic contaminants.

Thompson and Oldfield were the pioneers in research
on environmental magnetism™®™°. Subsequently, Kapicka
et al.® and Hoffman et al.? carried out magnetic susceptibility
mapping in the Czech Republic and Tuebingen, Germany
respectively. These studies brought out an interesting asso-
ciation between pollutants and magnetic particles. Boyko
et al.” carried out magnetic susceptibility measurements of
the topsoil for validating pollution intensity studies over
the long term. In India, Goddu et al.* reported the magnetic
characteristics of road dust from Visakhapatnam city in An-
dhra Pradesh and Mondal et al.? from the Bandel—Triveni
areain West Bengal. In the present study, we demarcate the
degree of environmental pollution by mapping the magnetic
susceptibility from road dust samples collected in differ-
ent parts of Kolkata.

Materials and methods
Study area

Kolkata extends in a roughly north—south direction along
the eastern bank of the Hooghly River in eastern India®.
As apart of the Indo-Gangetic Plains, the soil of the study
area is of alluvial origin. According to the geologic set-
ting, Kolkata is located in the peri-cratonic Tertiary Ben-
ga Basin®. The climate is tropical wet and dry, which can be
designated as ‘Aw’ under Koppen climatic classification®.
Kolkata city, which is under the jurisdiction of the Kolkata
Municipal Corporation (KMC), has an area of 185 sqg. km.
The western boundary is marked by the Hooghly River
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Morinda citrifolia L. (Noni) dietary supplementation ameliorates fluoride toxicity

in the freshwater fish, Cyprinus carpio L.
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Fluoride is the organic and inorganic compound of the element fluorine, has detrimental effect to al animals including fish
at higher concentration. Ground water with elevated concentration of fluoride isamajor global problem including India. On the
other hand, Morinda citrifolia (also called ‘Noni’ in Polynesia) is a medicinal plant, has antioxidative, anti-inflammatory and
immunostimulatory properties. The amdliorating effect of M. citrifolia fruit extract dietary supplementation against fluoride
induced toxicity on the growth performance, haematological parameters, and fluoride accumulation in the muscular tissue was
investigated in the freshwater fish, Cyprinus carpio L. for 35 days in triplicate. One hundred and twenty acclimated C. carpio
fingerlings were randomly allocated into five experimental groups (Groups |, 11, 111, IV and V) each with 24 fish divided into
three replicates (eight fish/replicate). Group | (Control) and 1l (Toxic control or negative control) were provided with
basal/control diet, whereas groups I11, 1V, and V were provided with 0.25% (2.5 g/kg), 0.50% (5.0 g/kg) and 0.75% (7.5 g/kg)
M. citrifolia fruit extract supplemented diet respectively. All groups except for group | were exposed to 10% of the LCs, of
fluoride. Selected growth and haematological parameters were estimated. The fluoride content in the muscular tissue of fish was
also estimated following SPADNS method. Results revealed that exposure of subletha concentration of fluoride significantly
(P <0.05) reduced the growth performance and haematologica parameters in Gr. Il (toxic control) compared to the Gr. |
(control). However, M. citrifolia dietary supplementation significantly (P <0.05) improved fluoride induced alteration of growth
performance and haematological parameters of fish in the groups I11, IV and V compared to Gr. Il. Morinda citrifolia fruit
extract dietary supplementation also significantly (P <0.05) decreased the accumulation fluoride in the muscular tissue of fishin
groups 11, 1V and V compared to the Gr. |1 (toxic contral). In conclusion, M. citrifolia dietary supplementation ameliorates the
fluoride toxicity by preventing the accumulation of fluoride in the muscular tissue of the fish. The M. citrifolia dietary

supplementation at 0.25% showed the best response, henceit is considered as the optimum dose.

Keywords: Aquatic pollution, Common carp, Dietary supplement, Trace elements

Fluorine is the most electronegative and highly
reactive of al elements, form fluoride ion (F) by
ionization. It occurs in 296 species of minerals but
abundantly present in fluorite, fluorapatite, topaz and
cryolite which are easily soluble in water, resulting in
higher concentration in ground water'. Although
fluoride has beneficial effect at lower concentration
(0.5-1.0 mg/L) in growth and development of bone
and teeth, but it causes dental- and skeletal fluorosis
at higher concentration (>1.5 mg/L)?. Elevated
concentration of fluoride in ground water is an
endemic in different countries of the world, including
India®>. Fluoride contaminated ground water is
prevalence in 23 out of 37 states and union territories
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of India® including West Benga® Having
neurotoxicity of fluoride in the human development,
several epidemiological studies placed it in the same
category with toxic metals like lead, methyl mercury,
arsenic, and polychlorinated biphenyls®’. Several
studies reported the detrimental effects of fluoride in
animalsincluding fish™2,

Morinda citrifolia L. (also cadled ‘Noni’ in
Polynesa and ‘Indian Mulberry’ in India), a smal
evergreen tree of the family Rubiaceae is awell known
medicinal plant in Southeastern Asia**. It is used in
the treatment of many diseases like diabetes, high
blood pressure, arthritis, hypertension, heart diseases,
headache and fever'®. M. citrifolia has antioxidant'",
anti-inflanmatory’*?,  immunostimulatory?  and
antimicrobia® activities.

The common carp, Cyprinus carpio L (Cyprinidae)
has been recognized as a suitable model organism for
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Recent volluborative research on mud crabs of the genus Scetla has been conducted internationally, and
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In this paper, we explore the black hole solutions with the rainbow deformed metric in the
presence of the exponential form of the nonlinear electrodynamics with asymptotic
Reissner—Nordstrom properties. We calculate the exact solution of metric function and explore
the geometrical properties in the background of massive gravity. From the obtained solution,
the existence of the singularity is confirmed in proper limits. Using the solutions, we also
investigate the thermodynamic properties of the solutions by checking the validity of the first
law of thermodynamics. Continuing the thermodynamic study, we investigate the conditions
under which the system is thermally stable from the heat capacity and the Gibbs free energy.
We also discuss the possible phase transition and the criticality of the system. It was found that
the quantum gravitational effects of gravity’s rainbow render the thermodynamic system stable
in the vicinity of the singularity. Hence, we obtained a first-order phase transition which is
interpreted as the large/small black hole phase transition. From the equation of state, it was
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In this work, we study the Klein—-Gordon oscillator with equal scalar and vector poten-
tials in a topologically charged Ellis—Bronnikov wormhole space-time background. The
behaviour of a relativistic oscillator field is studied with a position-dependent mass via
transformation M2 — (M + S(x))? and vector potential through a minimal substitu-
tion in the wave equation. Simplifying the Klein—-Gordon oscillator equation for three
different types of potential, such as linear confining, Coulomb-type, and Cornell-type
potential and we arrive at a second-order differential equation known as the biconfluent
Heun (BCH) equation and the corresponding confluent Heun function. Finally, we solve
the wave equation by the Frobenius method as a power series expansion around the
origin and obtain the energy levels and the wave function.

Keywords: Klein—-Gordon oscillator; confluent Heun equation; topological defects; Ellis—
Bronnikov-type wormhole; solutions of bound states.

PACS numbers: 03.65.Vf, 11.30.Qc, 11.30.Cp

1. Introduction

It is known that phase transitions are associated with breaking of symmetry in con-
densed matter physics. Analogically it is expected to have objects in cosmological
systems which can be termed as topological defects [I]. From the physical point
of view topological defects are structures that divide a physical system into two
or more physical states [2]. However from the mathematical point of view, they
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In this note, a time-dependent spacetime is explored in the background of f(R,T') grav-
ity via the gravitational collapse of a massive star. The star is modeled by the Vaidya
spacetime which is time-dependent in nature. The coupling of matter with curvature is
the key feature of f(R,T') theory and here we have investigated its effects on a collapsing
scenario. Two different types of models, one involving minimal and the other involving
nonminimal coupling between matter and curvature are considered for our study. Power
law and exponential functionalities are considered as examples to check the outcome of
the gravitational collapse. A detailed analysis on the appearance of horizons in Vaidya
spacetime is performed and its astrophysical implications are explored. Our prime objec-
tive is to explore the nature of singularities (black hole or naked singularity) that form
as an end state of the collapse. Existence of outgoing radial null geodesics from the
central singularity was probed and such existence implied the formation of naked sin-
gularities thus defying the cosmic censorship hypothesis. The absence of such outgoing
null geodesics would imply the formation of an event horizon and the singularity formed
becomes a black hole. Conditions under which such possibilities occur are derived for all
the models and sub-models. Gravitational strength of the singularity is also investigated
and the conditions under which we can get a strong or a weak singularity is derived.
The results obtained are very interesting and may be attributed to the coupling between
curvature and matter. It is seen that for nonminimal coupling there is a possibility of
a globally naked singularity, whereas for a minimal coupling scenario local nakedness is
the only option. It is also found that the singularity formed can be sufficiently weak in
nature, which is cosmologically desirable.

Keywords: Gravitational collapse; modified gravity theory; black hole; naked singularity;
Vaidya spacetime.

1. Introduction

For the last two decades we have been aware of the fact that our universe has entered
into a phase of accelerated expansion™ Although this came as a total surprise to

2250095-1
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ABSTRACT

In this work we propose the f(Q, T,,,T*") gravity as a further extension of the f(Q) and f(Q, T) gravity
theories, where Q is the non-metricity and T, is the energy-momentum tensor. The action involves
an arbitrary function of the non-metricity Q and T? = T,,T*" in the gravity Lagrangian. The field
equations for the theory are derived in the metric-affine formalism. The theory involves a non-minimal
coupling between the geometric and the matter sectors, and hence the covariant divergence of the
energy-momentum tensor is non-zero, thus implying the non-conservation of the same. The vacuum
solutions of the theory are investigated and it is found that the theory perfectly admits a de-Sitter-like
evolution of the universe. The cosmological equations are derived and it is found that there are two
correction terms arising as modification of the gravity. Two specific toy models of the form Q +7 (Tz)n
and foQ™ (Tz)n are explored to gain further insights into the dynamics of the theory. It is seen that the
field equations of both the models have terms similar to those arising from the quantum gravity effects
and are thus responsible for the avoidance of the singularity. One striking feature of the model is that
the non-linear correction terms dominate in the early universe and gradually fade away at later times
giving standard FLRW universe. Solutions for the FLRW equations are found wherever possible and the
evolution of the scale factor and the matter energy density is plotted. Other cosmological parameters
like the equation of state, deceleration parameters and Hubble functions are also studied. Finally the
energy conditions are explored in the background of the theory. Using these conditions and some
observational data the parameter spaces of the models are considerably constrained. f(Q, T,,,T*") is
a theory that can perfectly explain the cosmological dynamics of both the early and the late universe

without resorting to any dark energy.

© 2022 Elsevier B.V. All rights reserved.

1. Introduction

Currently the most comprehensive theory of gravity available
to us is the theory of General Relativity (GR) [1] proposed by
Albert Einstein in 1916. After a century of extensive research GR
has been able to survive quite well with many of its predictions
coming true. Some of them being the perihelion precession of
mercury, deflection of light by sun [2], gravitational redshift [3],
detection of gravitational waves [4] from the mergers of black
holes and neutron stars, imaging a black hole shadow in the
M87 galaxy by the Event horizon telescope [5], etc. Extensive
reviews in experimental and observational tests of GR can be
found in [6,7]. Nevertheless some observations did not go in
favour of GR, quite expectedly. The most important one being
the discovery of the late cosmic acceleration [8,9] at the turn
of the last century. With this observation to light, GR became
incompatible at cosmological distances. One more important ob-
servation was that GR was not able to explain the gravitational

E-mail address: prabir.rudra@asutoshcollege.in.
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interaction at the quantum level. Moreover standard cosmology
is plagued by problems like the singularity problem, cosmological
constant problem, cosmic coincidence problem, etc. So it is clear
that we are far from the theory that we need to comprehensively
explain our observations. This provided motivation for extensive
theoretical research in cosmology over the past century. With the
development of quantum mechanics throughout the last century,
scientists including Einstein took up the challenge of developing a
proper theory of quantum gravity. As a result theories like string
theory, loop quantum gravity theory, etc. were proposed, but
till date they are far from being comprehensive. To resolve the
incompatibility of GR at cosmological scales mainstream research
has travelled in two different ways. The first path is the theory
of dark energy (DE) where the matter content of the universe
is modelled by an exotic fluid with negative pressure driving
the acceleration. Extensive reviews on DE can be found in [10].
The alternative path is the theory of modified gravity, where
the gravitational framework of GR has been modified to incorpo-
rate the cosmic acceleration. See [11-13] for extensive reviews
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Editorial on the Research Topic
From the hydrophobic core to the globular-disorder interface: New
challenges and insights into protein design

The biophysical foundations of protein folding (Dill and MacCallum, 2012) still remain
largely unexplained despite the many years of intensive experimental (Dobson, 2004) and
computational research (Callaway, 2020; Jumper et al., 2021). It is rightly believed that the
most objective way of probing our understanding of the basic principles of protein folding
is reflected in the ability to successfully resolve the ‘inverse protein folding” problem (Yue
and Dill, 1992); i.e., the capability to rationally design functional proteins, de novo. In
recent years, the field has undoubtedly become diverse and complex, with the design of
fold-switch proteins, proteins with targeted functional modulations etc.—one of the unmet
goals of the latter of which is to aid ‘protein therapy’ (Dimitrov, 2012; Blazeck et al., 2022;
Svilenov et al., 2022).

Furthermore, since the discovery of intrinsically disordered proteins (IDPs), with their
characteristic binding promiscuity attributed to their physical flexibility, attempts to
understand and design protein disorder transitions (Bandyopadhyay and Basu, 2020;
Roy et al, 2022) and to address the “globular/ordered-disordered” evolutionary
interface (Nagibina et al., 2020) in proteins are among the most intriguing challenges
in this field. It is but natural that designs of ordered proteins and IDPs should use different
principles and the field is enriching with ideas and findings on both (Figure 1). For example,
in globular proteins, a given protein fold (or a hydrophobic core) can be modulated by the
alternative modes of side-chain packing (Basu et al., 2011; Biswas et al., 2022), whereas in
IDPs, the disorder-to-order transitions can be triggered by cumulative point mutations
(Basu and Biswas, 2018). Although there are not yet general evolutionary rules regarding
the origin of disordered and globular proteins, instances of successful design (for example)
of folded globular repeats from disordered ancestors (Zhu et al., 2016) have raised much
hope. A successful endeavor along these directions is of high biophysical and mechanistic

01 frontiersin.org
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Abstract: Severe HSV-1 infection can cause blindness due to tissue damage from severe inflammation.
Due to the high risk of graft failure in HSV-1-infected individuals, cornea transplantation to restore
vision is often contraindicated. We tested the capacity for cell-free biosynthetic implants made from
recombinant human collagen type III and 2-methacryloyloxyethyl phosphorylcholine (RHCIII-MPC)
to suppress inflammation and promote tissue regeneration in the damaged corneas. To block viral
reactivation, we incorporated silica dioxide nanoparticles releasing KR12, the small bioactive core
fragment of LL37, an innate cationic host defense peptide produced by corneal cells. KR12 is more
reactive and smaller than LL37, so more KR12 molecules can be incorporated into nanoparticles for
delivery. Unlike LL37, which was cytotoxic, KR12 was cell-friendly and showed little cytotoxicity at
doses that blocked HSV-1 activity in vitro, instead enabling rapid wound closure in cultures of human
epithelial cells. Composite implants released KR12 for up to 3 weeks in vitro. The implant was also
tested in vivo on HSV-1-infected rabbit corneas where it was grafted by anterior lamellar keratoplasty.
Adding KR12 to RHCIII-MPC did not reduce HSV-1 viral loads or the inflammation resulting in
neovascularization. Nevertheless, the composite implants reduced viral spread sufficiently to allow
stable corneal epithelium, stroma, and nerve regeneration over a 6-month observation period.

Keywords: HSV-1 infection; corneal implant; RHCIII-MPC; KR12; nanoparticles; rabbits; regeneration

1. Introduction

Herpes Simplex Virus serotype 1 (HSV-1) infection is the leading infectious cause of
unilateral corneal blindness in developed nations and the third most common indication for
patients requiring corneal transplantation worldwide [1-6]. A million new and 9,000,000 re-
current cases are reported each year globally [7]. Severe infections are accompanied by

Pharmaceutics 2023, 15, 1658. https:/ /doi.org/10.3390 /pharmaceutics15061658
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Abstract

Context Protein—protein interaction (PPI) is a key component linked to virtually all cellular processes. Be it an enzyme
catalysis (‘classic type functions’ of proteins) or a signal transduction (‘non-classic’), proteins generally function involving
stable or quasi-stable multi-protein associations. The physical basis for such associations is inherent in the combined effect
of shape and electrostatic complementarities (Sc, EC) of the interacting protein partners at their interface, which provides
indirect probabilistic estimates of the stability and affinity of the interaction. While Sc is a necessary criterion for inter-protein
associations, EC can be favorable as well as disfavored (e.g., in transient interactions). Estimating equilibrium thermodynamic
parameters (AGy;qing: K4) by experimental means is costly and time consuming, thereby opening windows for computational
structural interventions. Attempts to empirically probe AGy;, g, from coarse-grain structural descriptors (primarily, surface
area based terms) have lately been overtaken by physics-based, knowledge-based and their hybrid approaches (MM/PBSA,
FoldX, etc.) that directly compute AGy;4i,, Without involving intermediate structural descriptors.

Methods Here, we present EnCPdock (https://www.scinetmol.in/EnCPdock/), a user-friendly web-interface for the direct
conjoint comparative analyses of complementarity and binding energetics in proteins. EnCPdock returns an Al-predicted
AGypging computed by combining complementarity (Sc, EC) and other high-level structural descriptors (input feature vec-
tors), and renders a prediction accuracy comparable to the state-of-the-art. EnCPdock further locates a PPI complex in
terms of its {Sc, EC} values (taken as an ordered pair) in the two-dimensional complementarity plot (CP). In addition, it
also generates mobile molecular graphics of the interfacial atomic contact network for further analyses. EnCPdock also
furnishes individual feature trends along with the relative probability estimates (Pry,,,,) of the obtained feature-scores with
respect to the events of their highest observed frequencies. Together, these functionalities are of real practical use for struc-
tural tinkering and intervention as might be relevant in the design of targeted protein-interfaces. Combining all its features
and applications, EnCPdock presents a unique online tool that should be beneficial to structural biologists and researchers
across related fraternities.

Keywords Protein—protein interactions (PPI) - Complementarity - Complementarity plot (CP) - Binding free energy
(AGyinging) * Support vector regression machines - Feature trends - EnCPdock
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Abstract

Purpose Economic development of India mainly depends on agricultural sectors. The Indian traditional agriculiural system
iz mainly besed on chemical Eriilizer to get betier yield. The main motie of this mscarch work is to change the traditional
fzith of Indian farmers and rural Indian economy.

Methods Bioprocessing of feather prepared from anefficient newly isolated bacterizl strain, identified as Bacillus wiedmanni
SAR 10 is used to produce a nitrogen rich liquid fertilizer. The celi-free hy drobysate wes prepared from submerged fermenta-
tion of poultry liter (1.25%. wiv) &= sole media with supplemented as chicken feather (1%, wiviin 7941 hwith pH 106,
Results Fermented hydrolysate contains a signiticant quantity of total amino acid (30302 mg'L) with diversity {Cystine,
Phenvlalanine, Tyrosine, lysine, Valine, Proline and Alanine ), total oligopeptides (4.65 mg'mil) and thiol comtent (38 09 pg/
mi} which influence growth and yield (1.02 fold) of moong beans (Vigna radiata) plam in pot trials and as well as success-
fully scale wp in field trizls by the farmers. This ligoid fertilizer not only makes plant healthy and has drought tolerance
(proline content- 0,023 mg/z) capacity but also increases the grain quality by spray ing the fertilizer on folizge with a ratio
of 2:1 (Water: Feather hy drolysabe ) for two times (befone: the st flash and 2nd fiash of Howering).

Concluston Fermented feether hydrolysate is wsed full as o foliage fertilizer for the cultivation of moong beans. Some com-
mercial properties and its eco-friendly, cost-e ffectiveness will make it 2 smart liquid ferilizer in near future.

Statement of novelty The MNovalty of this tooi is used for
optimizing the growih/lerme nistion conditions for production of
Emino acids.
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Green Assembly of Covalently Linked BiOBr/Graphene Composites
for Efficient Visible Light Degradation of Dyes
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ABSTRACT: A novel high-performance BiOBr@graphene RuR™
(BiOBr@G) photocatalyst with a new assembly structure had
been demonstrated using a facile hydrothermal method through =
chemical bonding of reduced graphene oxide and structure-defined |Visilify

¥
Tﬁ%ﬁ{‘u

BiOBr flakes for improving charge separation and transfer [Jighi L& producis
performance, which were first synthesized at room temperature — ___-h":l
in immiscible solvents without corrosive acids. The prepared b - e S 4
samples were characterized, and the BiOBr@G composite realized = — e B

- ) PURL S
an efficient assembly portfolio of graphene and BiOBr flakes with H'ihhﬁi:lﬂ L. BiCBria (s

defined structures, verified by scanning electron microscopy

(SEM), transmission electron microscopy (TEM), X-ray diffraction (XRD), and Raman and X-ray photoelectron spectroscopy
(XPS), in which BiOBr flakes were covalently linked with the assembled graphene sheets through the Bi—C bond. This composite
exhibited remarkable visible light absorbance and efficient photoinduced charge splitting characteristics in comparison with those of
pure BiOBr, as established by DRS absorption, photoluminescence radiation, and photocurrent study. Hence, a very small amount
(S mg) of the BiOBr@G composite displayed a complete photodegradation effect on the rhodamine B dye under only 15 min of
visible light excitation, which was three times faster than that of pure BiOBr and extremely superior to that of commercial P25. This
was probably ascribed to the well-defined BiOBr structure itself, elevated light absorbance, and Bi—C chemical bond inducing quick
charge separation and transfer in the BiOBr@G composite. Additionally, investigations on the photocatalytic mechanism displayed
that the photogenerated holes in the BiOBr valence band and derivative superoxide radicals played vital roles in the
photodegradation of RhB dyes, as reinforced by the electron spin resonance method, where the covalent linking of BiOBr and
graphene served as an effective pathway for charge transportation.

1. INTRODUCTION functional materials of recent interest such as graphene or
graphitic-like flakes for developing advanced photocatalytic
decontaminants, which open possibilities to combine favorable
characteristics of both the materials."' ™"

An atomic layer form of carbon with a z-conjugated
aromatic structure and sp” bonding forms graphene. Addition-
ally, oxygen-containing functional groups distinguish graphene
oxide (GO) from graphene. Reduction of GO produces
reduced graphene oxide (RGO), and it is commonly used as a

Organic dyes and pigments discharged into the environment
mixed with industrial wastewater pose threats to human health
and Mother Nature."” Efficient utilization of solar energy in
terms of newly developed photocatalytic degradation technol-
ogy has been identified as a clean and economic approach for
toxicity removal from industrial liquid waste and hence
reversing or stopping environmental damage.’”® Among the
various semiconductor photocatalysts that have been devel- 3 ! e o
oped, including TiO,, ZnO, Ag,PO,, Bi,WO, BiVO, and precursc.)r for simple and efﬁ’c1ent .fabrlcatlon o.f optimized
others, specific importance has been given to two-dimensional composites due to graphene’s unique properties such as

(2D) layered BiOBr fabricated by interleaving [Bi,O,] slabs exceptional ellectrical conductivitl%,_?guge speciﬁc. surfac.e area,
with slabs of double bromine. The band gap and internal and extraordinary transparency. Thus, various BiOBr—

interleaving electric field of 2D layered BiOBr are such that

considerable photocatalytic activity can be achieved by visible Received:  June 24, 2022
light excitation.”® However, individual BiOBr shows limited Accepted:  September 13, 2022
photocatalytic activity owing to least efficient captivation of Published: September 26, 2022

visible light, sluggish charge transfer capability, and nonideal
electron—hole pair separation efficiency.”'® Hence, research
efforts have been made to fabricate composites of BiOBr with

© 2022 The Authors. Published b
American Chemical Societ; https://doi.org/10.1021/acsomega.2c03965

v ACS Publications 35805 ACS Omega 2022, 7, 35805—35813
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Relevance of the reality of human life in Upanishad thought
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his life and society smoothly by his thinking power. Therefare, if you manage yourself through any
environmeni or any thoughis in human life, life becomes beautiful, these are very relevant. If life can
be managed through proper thinking. then life can be realized as a beaunful, fluent and joyful life.
And if the truth of this thought cannot be judged, then maybe life is just a living being. But this is not
the purpose of life. The real purpose of kife is 10 search for the truth and match hife with reality in
terms of truth. This maiching is called life and moving forward on the path of life is called life force.
If one can move lowards the main purpose of life by combining this true thinking and the power of
life, then the meaning of life can be realized. Upanishads are our real helper in solving all these
questions and all the problems of the living being. The Upanishads mention the truth of human life.
Through which we can direct our thoughts in the path of many grewt ideals. Above all, by taking
refuge i this Upanishad we can understand the true niture of human life and through this truth, we
will become eager 1o achieve the main goal of life by knowing the real truth.

Keyweords- Action orientation, Pursuit of greater happiness. Value development. Epistemaology
From birth to death, human hife has 1o perceive various favorable and unfavorable expeniences. But if
from the beginning we know our truth io know the secrei of hife in our life and also by resoriing 1o the
knowledge of Upanishads if we try 10 understand the truth of human fife then maybe our
consciousness will rise.  'Without true consciousness, people are an illusion 1o society, Because
consciousness brings consciousness, and consciousness gives people the opportunity to do new things
and think new things. Therefore, in onder o maich the life in a beautiful way o the society and o
make the sociely harmonious, people must be awakened 1o comsciousness, What kind of
consciousness of what kind of consciomsness will awaken people and society will change thai is. a
harmonious society will be formed. Above all this sense iv mare needed. So what is the real
consciousncss and how it can be applied in human life, all these signs are found in the pages of
Upanishad hterature. That is, if a person falls upon the Upanishads with a pure mind. ie, if he
meditates on the Upanishads, then his full sense of consciousness will surcly be awakened. If man
cannot purify his mind then he will not find the means Lo survive in his life. so to know the true joy
and mystery of life one musi take refuge in the Upanishads. If you try 1o know this philosophical
thought of Upanishad, a new comsciousness gradunlly emerges in people and with that consciousness,
people move iowards the real secret of ther life and leamn o enjoy life properly. 5o 10 awaken the
troe consciousness one has to resort to the Upanishads, without the Upanishads this consciousness
remains incomplete.

Objective

. To develop life in the spirit of greater joy.

2 Savoring life 1o the fullest by immersing it in spirituality,

1. Finding the true source of religion.

4. To monitor the manifestation of the vanous ideologies of God.

—
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Asvaghosa is the famous Buddhist poet of Sanskrit literature in pre-Kalidasa period.  He was a
preacher, scholar, poet, philosopher, drumatist and musician.  Asvaghosa is foremosi among those
who wrole poetry in the pre-Kalidasya period. Ashwaghosa's time was surrounded by a mysterious
obsession. The poet community was divided between these two genres of writing - 'Kavyasastrat’ and
‘Shastrakavya'. Ashwaghosa concentrated on poetry in both these categories. He was a conlemporary
of King Kanishka in the first century AD and the court poet of Kanishka's royal court. We do not
know anything special about his biography. According to popular legend. his mother's name is
Subarnakshi. ParsvaBhagavatpada was his guru. Sakel i.e. the cily ol Ayodhya was his residence
afier becoming Buddhist and Sannyas. He was born in a Brohmin family but later converied o
Buddhism, For his erudition and genius. he was awarded the title of Mahakabi, Acharya, Maohabadin
elc.

Legend has it that even the horses, mesmerized by his melodious voice, slopped eating grass and
listened to his music. Secing this incident. his sannyasin initiale Sugayaka samed this poel as
Ashwaghosh.

The tension of poetry ks deep in the heart. Kavya or poetry makes the human hean pool a strange
pool. And thal is why, since ancicnl times, religious priesis have resoried 1o poctry 1o presenl the
mysterious information of philosophy and religion to the heant of the common people. the Boddhist
poet Ashwaghosa, who was established in Pre-Kalidasya, was also sttracted 1o poetry for this reason,
We see a reflection of this in the following verse of Soundarunanda Kavya

yanmoksdikriamanyatra hi mayd sl kdvyadharmatkrtam
pltumptikiamivausadhammadbuyotamhpdysmkathamsyaditiissundarananda 1863

That is, just as honey is needed for the consumption of bitter and bitter medicine, so il is better
for the resder o sow the sceds of religious doctrine through poetry. And for this reason,
Ashwaghosha ook a vow to propagale Buddhism widely by writing poetic dramas after his
asceticism.  In his guest to spread Buddhism. he has three invaluable cars, Composed by -
Buddhachani, Soundarananda and SharipulraPrukaran, OF these, the first lwo wre epics and the third
is a scenario, Buddhcharita is 0 mature age composition of the poet and one of the best examples of
his poetic craft.

Buddhacharita is an epic poem based on the life of Lord Buddha. 1 is divided into 28 sargas, but
17 sargas of the original epic are found in Sanskrit. Oul of which the last 4 chaplers are the work of a
Nepali scholar, Amritananda. [t is a rhetorical epic. In this epic poem, the poel has tried Lo express
the harsh reality through a thoughiful description. By revealing the merciless form of decay, discase
and death, the poet advises the people who are sirongly addicted 1o malenial desires o renounce them
and take initiation into Sanayas Dharma. This advice of the poel 18 expressed in the 'Kantasammil'
language of the epic pocm.,
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Education and Muslims in India: A Reassessment of the
Sachar Committee Report

Jayita Das

Abstract

Education plays an indispensable role for the progress of any country or society. It has the
potential to ensure the economic growth of a nation and to eradicate the socio-economic
disparities among the citizens of a country. India is characterized by diverse religions and
ethnic minorities. Needless to say, for the development of the country, religious minority
communities in India must have equal access to and accomplishments in education. However,
as per the Sachar Committee Report, 2006 the condition of the Indian Muslims with respect
to their status in education is not at all satisfactory. Their performance is poor at almost all
levels of education. This paper tries to evaluate the significance as well as the limitations of
the report presented specifically about position of the Muslims in [ndia in case of education.
This attempt might pave the way in exploring new areas of investigation in future required
to assess the problems and demands of the Muslims in developing their status in the field of
education.

Keywords: Sachar Committee Report review on education, Educational Status of Muslims in India,
Muslim educational backwardness.

Introduction

“The Sachar Committee Report was submitted to the Government of India on 17" November,
2006.”" “It was the first comprehensive report compiled in Independent India in order to
intervene and take effective actions by the Government with regard to the prevailing social,
economic and educational status of the Muslims in India.”* Acquisition and advancement of
education is a crucial and an integral part for the overall growth of the religious minorities in
India. In this respect, proper in-depth assessment of the status of ecdlucation of the Muslims in
India, locating the deficiencies and correspondingly execution of effective Government
initiatives according to the need of the beneficiaries are vital for promotion of education
among them, It will not only contribute towards ameliorating the social and economic
circumstances of the largest minority group in India but shall also maintain the equity and
inclusion process in the country. Against this backdrop, the paper attempts to review, thereby

181



	P&minus;V criticality of the nonlinear charged black hole solutions in massive gravity&rsquo;s rainbow
	Introduction
	Introduction
	Energy–momentum squared symmetric Teleparallel gravity: f(Q,TνTν) gravity
	Introduction


