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ABSTRACT

India has recently developed a robust startup ecosystem which is a growing startup market because of 
its energetic young businesspeople and entrepreneurs. By incorporating cutting-edge technology in their 
products, the entire ecosystem is continually expanding and growing livelier. These startups are also 
engaged in rural sector and successfully solving daily life problems and contributing a lot in the devel-
opment of the nation. They are working in almost every sector of the rural, and boosting the economy 
and also solving unemployment issue. Therefore, these startups are becoming increasingly popular, they 
still have significant obstacles to overcome from its establishment to working. The article highlights the 
problems and difficulties that startup ecosystem is facing in current scenario in the country with useful 
suggestions and recommendation for its economic and sustainable growth.

INTRODUCTION

Entrepreneurship is establishing as a business or an organization by effectively organizing the three 
factors of production to deliver a unique and imaginative product to the market. Rural entrepreneurship 
assists a nation or region to achieve balanced regional development and aids in better resource utilization 
to boost the rural economy. Entrepreneurship is a sector with much potential to engage in many com-
mercial, industrial, agricultural, and related activities that may significantly contribute to the country’s 
economic progress (Patel and Chavda, 2013; Prabhakar et al., 2023). According to the World Bank, 
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Abstract

Transition metal nanoparticles (NPs) have fascinated extraordinary attention in the last

decade for their potential applications as catalysts, due to high surface-to-volume ratio

and reactive morphologies that allow faster reaction rate under milder pressure even at

very low catalyst loadings. Here, we will focus the role of nanoparticle catalysts in the C–

C cross-coupling reactions: Heck-Mizoroki, Suzuki-Miyaura, Sonogashira, and Negishi

reactions and potential application of various metal nanoparticles that exhibited a

flourishing perception in organic synthesis. Here, we also emphasize visible light-

induced coupling reaction by green organic synthesis protocol. In this chapter, our effort

is to summarize few old and mostly recent advances in the development of synthetic

strategies of various transition metal-based nanostructured catalysts that support fruitful

applications in organic synthesis. Furthermore, we discuss here some challenges and

opportunities of research in the near future in this promising area.
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Abstract

Quantitative assessment of runoff generated from the melting of snow is important for

the river basins having runoff from precipitation and snowmelt. Studying snowmelt

runoff is more valid in the era of changing climate as snow and glacier are found to be

more prone to changes in temperature. In this analysis, the snowmelt runoff model

(SRM) was employed to estimate the runoff generated by the melting of snow in the Beas

river basin with a catchment area of 20,303 km  in which about 777 km  is covered by

glaciers and snow in the state of Himachal Pradesh, India. The SRM model was driven

during the 2001–08 period with Gridded precipitation and temperature data from Asian

Precipitation-Highly Resolved Observational Data Integration towards Evaluation of

Water Resource (APHRODITE) with support of other data sources like MODIS/Terra data

(MOD10A2) and Shuttle Radar Topography Mission digital elevation model (SRTM-DEM).

Snow cover area depletion curves were prepared for all 12 elevation zones and it is

reported that the most snow melts took place between May and August months.

Furthermore, a sensitivity analysis on input parameters was performed in order to

identify the critical factors for the successful implementation of SRM in the Beas River
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Abstract

A perspective on current and emerging applications of carbon quantum dots (CQDs),

with critical review of few specific areas, expected to change our day to day outlook has

been discussed here: luminescent CQDs for optical sensing; biogreen CQDs for

biotechnology and nanomedicines, CQDs as contrast agent in advanced imaging;

colloidal CQDs for green optoelectronics to name a few.
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Abstract

Carbon quantum dots (CQDs) play a very significant role in photovoltaic applications

because of their excellent optoelectronic properties such as bandgap tunability, excellent

photostability, high photoluminescence, excellent conductivity, and robust chemical

inertness. The CQDs have been extensively investigated in photovoltaic devices with

various important roles such as a sensitizer, photon absorber, carrier transport layer,

energy band shifter, etc. which significantly contributed to the enhancement of the

device performances. Such overarching involvement of CQDs in photovoltaic devices has

been due to their notable basic characteristics such as low toxicity, cheaper price, easy

processability, and accessibility along with excellent material characteristics. In this

chapter, application of CQDs in various types of solar cells such as dye-sensitized solar

cells, organic solar cells, solid-state solar cells, and perovskite solar cells with different

capacities have been discussed thoroughly. Various low-cost natural-extract-derived

CQDs have been utilized in the fabrication of photovoltaic devices that are reviewed in

this chapter. All-weather solar cells which are a growing topic of research have also been

discussed in light of CQDs with future prospects of further improvement.
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Pottery in the form of artistic expression, is one of the important

ways of communicating the traditional knowledge and information

as it communicates valuable information about the human past

with the help of earthen made vessels and idols. It has

communicated the information even before technology has made

a room for science communication. Science Communication

incorporates the communication among groups within the

scientific community, counting those in academic world and

industry. The academician from science and social science

background has got many valuable information from pottery and

so is the government, media (including museums and science

centers) and general public. Therefore, Pottery talks and

communicates the information. This paper will focus on

preserving the pottery in India: A traditional medium of science

Communication, as community associated with it, known as

Kumhar are losing interest eventually in practicing pottery.

Topics

Social science, Knowledge, Outreach, Museums, Careers
and professions, Industry
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A series of Hadamard matrix (HM) has been developed using

some block matrices with the help of skew Hadamard matrix

(SHM). Basically an internal structure of skew Hadamard matrix

(SHM) has been changed with some block matrices using

kronecker product. For some parameter t, where t is an integer,

HM’s of order 4t has been found.

Topics

Matrix methods
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Abstract. Distribution of fusion barriers reveals the e↵ect of structure of the collision partners
on the dynamics of fusion between two heavy ions. Experimental barrier distribution can be
extracted from precisely measured fusion excitation function. Quasielastic excitation function is
related to fusion excitation function by conservation of incident flux. Hence, barrier distribution
can also be extracted from quasielastic excitation function, which is usually measured at large
angles, by detecting the back-scattered projectile-like ions. However, the reflectance coe�cient
is exactly complementary to the transmittance coe�cient at ✓c.m. = 180�, which corresponds
to orbital angular momentum, ` = 0. We report here extraction of fusion barrier distribution
for 16O+142Ce from measurement of quasielastic scattering at ✓c.m. = 180�, by detecting the
target-like ions in the forward angles using a recoil mass spectrometer. Quasielastic excitation
functions were also measured by detecting the projectile-like ions at two large angles. Barrier
distributions extracted from both fusion and quasielastic measurements were found to be
nearly identical. This work, thus, provided the first experimental verification of validity of
the scaling property and the iso-centrifugal approximation in extracting barrier distribution
from quasielastic excitation functions measured at large angles.

1. Introduction
Fusion between two light nuclei can be described in terms of simple potential models. On
the other hand, static deformation and surface vibrations of the collision partners and nucleon
transfer channels are known to influence the dynamics of fusion between two heavy nuclei [1, 2].
Coupling of the relative motion with other degrees of freedom leads to splitting of the single
fusion barrier into a continuous distribution of barriers. Barrier distribution (D) had been
defined as the second derivative of the energy-weighted fusion cross sections (�fus) [3], i.e.,

Dfus(E) =
d2

dE2
[E�fus(E)] . (1)

Here, E stands for energy available in the centre of mass (c.m.) frame of reference. Dfus has been
extracted from precisely-measured fusion excitation functions for a large number of reactions
over decades.
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A B S T R A C T   

The spatial dimensions of urban ecological services (UESs) transformation and population density in major 
Himalayan urban agglomerations (UAs) were analyzed to deduce the impacts of anthropogenic activities in 
recent decades (1991–2018). The multi-satellite-based study exhibited a remarkable increase (193 sq. km; 15%) 
in the built infrastructure and a significant decline (−24%) in the ecological infrastructure in the Himalayan UAs. 
The continuous anthropogenic influence on the Himalayan ecosystems in the last three decades has created 
severe socio-economic-ecological consequences that have largely impacted green infrastructure (GI), which is 
receptive to conversion to built infrastructure. The large-scale UES alteration was evident within larger cities in 
the western and central Himalayas, in contrast to the low transformation in Eastern Himalayan cities barring 
Shimla UA. The investigation highlights the rapid and haphazard population influx and urban growth that 
imposed a higher risk of natural hazards in the Eastern and Central Himalayan UAs and necessitated suitable 
policies to build an ecologically sustainable urban ecosystem.   

1. Introduction 

Cities are characterized by high population densities and built 
infrastructure and are the centers of complex socio-economic-ecological 
interactions [38,47]. Uncontrolled population expansion has mostly led 
to haphazard and unregulated urban growth [8,23], which leads to rapid 
conversion of ecological infrastructures (blue-green infrastructure) to 
built infrastructures and hence causes ecological imbalances [1,27,28]. 
The ecological infrastructure within or in proximity to the built envi-
ronment delivers ecosystem services at different spatial scales [6,11,17]. 
Rapid transformation in urban ecological services (UESs), primarily 
triggered due to the lack of proper management and policies for urban 
growth and land use planning, has significant impacts on the local and 
regional environment [39,42]. It often led to the irreversible loss of 
green infrastructure [25,40], biodiversity [29,51], and other regulating 
and provisioning services in urban ecosystems [7,9,27,28]. The process 
of ecological incursion and progression provides better insights into the 
geographies of urban growth over time and scale [31,56]. In the urban 
ecosystem, the process of incursion (population influx) replaces one 
ecological service with another primarily due to anthropogenic 

influences that pose various socio-economic-ecological and cultural 
consequences [60]. In contrast, progression (horizontal urban growth) is 
a complementary process of incursion that helps in the development and 
establishment of new ecological services [5,55]. The high rate of pop-
ulation incursion in any urban ecosystem leads to a progression of the 
city, which tends to continuously push the urban influence outside the 
city periphery [2]. 

Around 24% of the globe is mountainous, accommodating ~12% of 
the world’s population [19,48]. The rapid transformation in ecological 
services in higher altitude mountain regions may have a much larger 
impact on ecological stability [30,50]. The major urban ecosystems of 
the Himalaya biodiversity hotspot allow a shift in community diversity 
and evolutionary structure due to the largest elevational gradient in the 
world [4,43]. It is highly prone to various natural hazards and climate 
change consequences, including earthquakes, landslides, and flash 
floods, due to its complex geology and ecological fragility [24,52,59, 
61]. The pattern of ecological services in the Himalayas is predomi-
nantly guided by the physiographic characteristics and long-term 
evolutionary processes [47,53]. The process of rapid population 
growth led to the haphazard and discrete nature of urban growth, 
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Land degradation is a big challenge that has an impact on ecosystem integrity with
reference to diminishing long-term ecological productivity, native biological diversity, and
resilience. It is considered a major environmental issue around the world due to its
adverse impacts on climate change, habitat and biodiversity loss, poverty, environmental
hazards, and adaptive capacities. Human-induced processes including land use
transformation, overexploitation of natural resources, population enhancement,
economic development, human-induced climate change, ine�ective laws, insecure
tenure, and lack of agreements directly or indirectly cause land degradation. Around two-
thirds of the carbon contained in both vegetation and soil has vanished due to land
degradation since the 19  century, adding considerably to global warming. Biodiversity
is impacted by land use transformation primarily through habitat loss or modi�cation,
changes in species diversity and abundance, soil quality degradation, depletion of water
resources, and overexploitation of endemic species. Weak policy and governance result
in the dissuasion of sustainable management of land and the deprivation of previously
sustainably governed areas. Various methods and techniques have been developed to
conserve and maintain the sustainability of land resources through nature-based
solutions, including sustainable land management (SLM), ecosystem-based perspective,
conservation based on range and unit area, etc.
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