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Abstract. The goal of the present paper is to deliberate *-Ricci-Yamabe soliton, whose potential vector
field is torse-forming on the Kenmotsu manifold. Here, we have shown the nature of the soliton and found
the scalar curvature when the manifold admitting *-Ricci-Yamabe soliton on the Kenmotsu manifold.
Next, we have evolved the characterization of the vector field when the manifold satisfies *-Ricci-Yamabe
soliton. Also, we have embellished some applications of a vector field as torse-forming in terms of *-Ricci-
Yamabe soliton on the Kenmotsu manifold. We have developed an example of *-Ricci-Yamabe soliton on
3-dimensional Kenmotsu manifold to prove our findings.

1. Introduction

In 1972, K. Kenmotsu [20] obtained some tensor equations to characterize the manifolds of the third class.
Since then the manifolds of the third class have been called Kenmotsu manifolds. In 1982, R. S. Hamilton
[17] introduced the concept of Ricci flow, which is an evolution equation for metrics on a Riemannian
manifold. The Ricci flow equation is given by:

dg
= =25, 1.1)

on a compact Riemannian manifold M with Riemannian metric g. A self-similar solution to the Ricci flow

([17], [32]) is called a Ricci soliton [18] if it moves only by a one-parameter family of diffeomorphism and
scaling. The Ricci soliton equation is given by:

£vg+25+2Ag =0, 1.2)
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Modernism has always been a contested term, and the most energetic debates
about the reach of the term have recently been associated with an emerging
interest in global modernism, or planetary modernism. However, horizons of
multiple modernisms remain fuzzy, and conflicts and compromises between their
range of practices and ideological networks mostly depend on how they were
shaped by the history of imperial modernity. In this respect, Indian and British
modernism of the first half of the twentieth century shared a
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ABSTRACT. The present research article deals with the study of almost n-Ricci-
Bourguignon soliton and gradient almost 7-Ricci-Bourguignon soliton on almost
Kenmotsu manifolds. It is shown that if the metric of a Kenmotsu manifold M?"*?
admits a gradient almost n-Ricci-Bourguignon soliton, then it is n-Einstein. More-
over, if the manifold is complete and £ leaves the scalar curvature invariant, then it
is locally isometric to Hyperbolic space H*"!(—1). Next, we demonstrate that if
a (K, pu) almost Kenmotsu manifold admits an almost n-Ricci-Bourguignon soliton,
then the manifold is n-Einstein. Besides, we explore the condition for non-normal
almost Kenmotsu manifolds satisfying gradient almost n-Ricci-Bourguignon soliton.
In addition, we have also investigated an almost 7-Ricci-Bourguignon soliton on
(K, u)’-almost Kenmotsu manifold.

Mathematics Subject Classification (2020): 53C15, 53C25, 53D15.

Key words: (k, u)-almost Kenmotsu manifold, (x, 1)’ -almost Kenmotsu manifold, almost
n-Ricci-Bourguignon soliton, gradient almost n-Ricci-Bourguignon soliton.

1. Introduction and motivations. The scientists and mathematicians across
many disciplines have always been fascinated to study indefinite structures on
manifolds. When a manifold is endowed with a geometric structure, we have more
opportunities to explore its geometric properties. In 1981, a new geometric flow,
named Ricci-Bourguignon flow, was introduced by Jean-Pierre Bourguignon [7],
which was constructed and based on some unpublished work of Lichnerowicz and
a paper of Aubin [1]. One can define the Ricci-Bourguignon flow as [24]

DEFINITION 1.1. A family of metrics g(¢) on an n-dimensional Riemannian mani-
fold (M™, g) is said to evolve by the Ricci-Bourguignon flow (RB flow for short) if
g(t) satisfies the following evolution equation,

dg
o = —2(8 — VIrg), (1.1)

where S is the Ricci tensor of the metric, r is the scalar curvature and ¢ € R is a
constant.

From the above definition we can easily say that if 9 = 0 in (1.1), then it
becomes Ricci flow. Now, from [24], we get different tensor like the Einstein tensor,
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Abstract

Antenna array of two dipole antennas made of copper has been designed and analyzed for 0.1 THz

3\

+ and d = A, where 1 is the wavelength.

frequency in this work for element spacing of d =

Antenna length is % and width is ﬁ . Range of azimuth angle is [- 180°—-180°] and elevation angle

is [- 90°—90°]. Variation in correlation of power transmitted from first port to second port (S;) has

been analyzed changing tilt variation of second dipole, inter element spacing and frequency.
optimization of results antenna gain has been achieved as 5.41dBi and 6.35dBi for element spacing of
d= % and d = A respectively. Favorable values of diversity gain, total active reflection coefficient
and mean effective gain have been achieved in this design as 10 dB, 0.5 dB and - 9.6 dB respectively.
This design gives good results of envelope correlation coefficient as 0.02 and 0.098 for element
spacing of d = % and d = A respectively. This antenna is capable of exhibiting isolation of
-17.6702 dB and - 20.0044 dB for d = % and d = )\ element spacing respectively. Antenna
efficiency is of high value as 96.48% and 97.67% for element spacing of d = % andd = A
respectively. A communication system has been studied implementing the proposed design.
Encoding, precoding, orthogonal frequency division multiplexing and beam steering techniques

have been applied to maintain signal quality. A compact array of small size (1.5 x 0.015 mm?2), low
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Abstract: In our pursuit of high-power terahertz (THz) wave generation, we propose innovative
edge-terminated single-drift region (SDR) multi-quantum well (MQW) impact avalanche transit time
(IMPATT) structures based on the Al,Ga;_,N/GaN/Al,Ga;_,N material system, with a fixed alu-
minum mole fraction of x = 0.3. Two distinct MQW diode configurations, namely p*-n junction-based
and Schottky barrier diode structures, were investigated for their THz potential. To enhance reverse
breakdown characteristics, we propose employing mesa etching and nitrogen ion implantation for
edge termination, mitigating issues related to premature and soft breakdown. The THz performance
is comprehensively evaluated through steady-state and high-frequency characterizations using a self-
consistent quantum drift-diffusion (SCQDD) model. Our proposed Aly3GagyN/GaN/Aly3GagyN
MQW diodes, as well as GaN-based single-drift region (SDR) and 3C-SiC/Si/3C-SiC MQW-based
double-drift region (DDR) IMPATT diodes, are simulated. The Schottky barrier in the proposed
diodes significantly reduces device series resistance, enhancing peak continuous wave power output
to approximately 300 mW and DC to THz conversion efficiency to nearly 13% at 1.0 THz. Noise
performance analysis reveals that MQW structures within the avalanche zone mitigate noise and
improve overall performance. Benchmarking against state-of-the-art THz sources establishes the
superiority of our proposed THz sources, highlighting their potential for advancing THz technology
and its applications.

Keywords: AlGaN; edge-termination; GaN; IMPATT; multi-quantum well; Schottky barrier; SDR;
terahertz

1. Introduction

The terahertz (THz) frequency range, often referred to as the “terahertz-gap”, has
become a focal point of research and innovation due to its immense potential for a wide
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ABSTRACT

Changing built-up area is the obvious reason for the fluctuation of land surface temperature phenomena that
leads to a distressing urban environment. Urban vegetation has the potential to minimize the land surface
temperature intensity. The present study investigated the relationship between land surface temperature (LST)
and vegetation patterns in Asansol Municipal Corporation. Landsat 5 TM and Landsat 8 OLI satellite images for
the years 1991 and 2021 were used for analysis of landscape metrics viz., class area, patch density, edge density,
and mean shape index. Correlation techniques were applied to depict the association between the variables. The
study concludes that vegetation configuration has no significant relationship with LST during the study period.
However, the vegetation composition is slightly associated with LST which suggests that vegetation composition

may play a crucial role in mitigating the LST phenomenon. However, the relationship is very complex and varies

spatially and scale-wise.

Key words: Landscape Metrics, LST, Urbanization, Vegetation composition

INTRODUCTION

Urban environment research focused on the
difference in air temperature between city area and
their surrounding rural areas is called Urban Heat
Island (UHI) phenomenon (Landsberg 1981, Weng
et al. 2004). Now it has been considered one of the
major environmental challenges to city planners
(Taha 1997, Zhibin et al. 2014). Rapid urbanization
through the extension of urban sprawl is continuously
modifying the land use land cover (LULC).
ecological diversity, and energy flow (Naeem et al.
2018), which sharply deteriorates environmental
quality. Therefore, minimizing the Land Surface
Temperature (LST) through afforestation which can
reduce the temperature intensity by evaporative
cooling and providing shades (Shashua-Bar and
Hoffiman 2000) should be promoted. Previous studies
have established the relationship between LST and
vegetation amount using the Normalized Difference
Vegetation Index (NDVI) (Weng et al. 2004, Chen
et al. 2006, Raynolds et al. 2008, Guha and Govil
2020, Maroni et al. 2021). Studies also showed how
the LULC can bring an impact on LST (Barakat et
al. 2019, Zhang et al. 2017, Sun et al. 2012). Zhang
et al. (2009) highlighted the association between

vegetation patches and the LST phenomenon.
However, very few studies have paid attention to the
quantitative analysis of the influence of vegetation
configuration and composition on the LST
phenomenon (Li et al. 2012, Zhibin et al. 2014,
Naeem et al. 2018). According to Turner (1990),
landscape spatial pattern has a vital role in ecological
functioning. Therefore, vegetation composition and
configuration can influence the energy and material
flows (Zhang et al. 2009), which has an impact on
LST (Weng et al. 2007). Previous studies have shown
mixed results. (Zhibin et al. 2014) and a good
correlation between vegetation patterns with LST but
(LI etal. (2012) and Nacem et al. (2018), have shown
no significant relationship between vegetation pattern
and LST. Some studies suggest the ecological process
varies according to scale (Turner et al. 1989, Hess et
al. 2006, Zhibin et al. 2014). Therefore, it can be
expected that the determination of the relationship
between the LST and the vegetation patterns is very
complex and full of anomalies. The present study
has been carried out in Asansol Municipal
Corporation (AMC) which is being considered one
of the fastest urbanizing areas to assess the
relationship between changing land use land cover
and LST. Generally, remote sensing data from



India’s Marital Rape Crisis: A Critical Study

ape, generally known as “BALATKAR s a petrifying word in itself. In Indsa, it is
terrifying the term rape is that it extinguishes the entire psychology and effects
the decpest emotions of the person being raped. The term rape has been derived from
Latin word ‘RAPERE’ which means to take away. Therefore, the literal meaning of rape
could be forcibly snatching something from someone whach s clearly an offence. To
force means 1o include in an activity without the consent of another, India believes in the
concept of ‘"MATRI DEVO BHAVA'- which means to worship women or mother But
keeping in view the number of rape cases which anse every day in India the concept of
‘MATRI DEVO BHAVA’ seems to dissolve. Rape 15 such an offence or crime that goes
against the basic human nghts. No single defimtion can define the word because of its
comprehensive nature. The paper wall try to focus on theoretical and practical contnbution
on a least rescarch subject of crime against women 1n the form of marital rape and the
various hurdles faced by the Indian society n categorizng it as an offence. As a responsible
citizen we must raise our vosoe agamst the menace of such act, as we know that repetitively
the crime rate in respect to rape within marriage or marnital rape s a global problem andis
growing where the lives and dignity of women are under constant threat. Although several
counties have crmmalized martal rapes or withdrew exemptions granted to rape within
marriage, the situation has hardly changed in India, which has yet to criminalize marital
rape.
India does not recognize marital rape as afelony. But there are vanous countries around
the globe who have forbidden the offence of marital rape. In Australia, under the impact
of the second wave of fermmism m the seventies, mantal rape was criminaluzed m all its
jurisdiction’. In New Zealand, the marital rape exemption was abolished in 1985 by
mserting Section 128 to the Crimes Act, 1961. In Sn Lanka, recent modifications to the
Penal Code recognize marntal rape but only with regard to judicially separated partners,
and there exists great reluctance to pass judgment on rape i the context of partners who
are actually living together The Government of Cyprus crimanalized the offence of rape
whether it is commutted within or outside the marmage by passing laws on the Prevention
of Violence in the Faruly and Protection of Victims, in June 1993 * In England the manital
rape exemption was abolished in its entirety in 1991. These are just a few mstances to
project the global picture But the issue that sl disturbs us in India 1s that we have yet
not succeeded in making marital rape afault Section 375 only has a imited scope to
prevent marital rape as it crummnalizes the act only if the victim 1s below 15 yrs. of age,
inspite of recommendations made by the 17274 Law Commission of India or the Justice
Vierma Commuttee Report. However, Delhi High Court m a recent judgment responding
* Asustant Professor, Bidhan Chandra College, Asansol, under Kan Narrul University
138 THIRD CONCEPT
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ABSTRACT A multiple quantum barrier (MQB) avalanche photodiode (APD) structure based on
GaN/Al,Gaj_,N material system has been proposed in this paper which is capable of detecting infrared
(IR) signal up to 6.0 um wavelength. A self-consistent quantum drift-diffusion (SCQDD) model developed
by the authors, has been used to determine the current-voltage characteristics under dark and illuminated
conditions, spectral response, excess noise properties, signal-to-noise ratio, time and frequency responses.
Results show that the proposed MQB APD attains peak responsivity of 60 AW ™! at 3.0 um wavelength.
Incorporation of a dedicated thin n-type GaN layer for avalanche multiplication in between the p™-GaN
contact layer and MQB constant-field drift-layer ensures significantly low noise equivalent power under
normal operating conditions at room temperature (300 K). Optical pulse response of the device reveals that
special restriction over the charge multiplication able to supress the minor peaks of the current response and
consequently significantly narrow pulse response can be achieved. Narrow pulse response leads to broad
bandwidth of 274.5 GHz, which is significantly broader than the existing IR photo-detectors.

INDEX TERMS Avalanche photodiodes, multiple quantum barrier, self-consistent quantum drift-diffusion
model, infrared, heterojunction, responsivity, pulse response, bandwidth.

I. INTRODUCTION

Avalanche photodiodes (APDs) are most suitable optical
detector for the optical receivers in long-haul optical com-
munication systems [1]. The APDs are preferred as optical
signal detector over other photo-detectors in both free space

The associate editor coordinating the review of this manuscript and
approving it for publication was Shuo Sun.

and fibre-optic communication systems, except the appli-
cations in which the signal-to-noise ratio (SNR)-budget is
low. In those cases, low noise p-i-n detector, in combi-
nation with the trans-impedance amplifier are preferred.
However, high internal gain mechanism of APDs elimi-
nates the burden of trans-impedance amplifiers in case of
the applications where SNR-budget is not a major concern.
Moreover, high sensitivity and ultra-high speed of APD are

© 2024 The Authors. This work is licensed under a Creative Commons Attribution 4.0 License.
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ABSTRACT

In this paper, we report the discovery of some novel dynamical scenarios for quasi-periodic shrimp-shaped structures embedded within
chaotic phases in bi-parameter space of a discrete predator—prey system. By constructing high-resolution, two-dimensional stability diagrams
based on Lyapunov exponents, we observe the abundance of both periodic and quasi-periodic shrimp-shaped organized domains in a certain
parameter space of the system. A comprehensive comparative analysis is conducted to elucidate the similarities and differences between
these two types of shrimps. Our analysis reveals that, unlike periodic shrimp, quasi-periodic shrimp induces (i) torus bubbling transition
to chaos and (ii) multistability with multi-tori, torus-chaotic, and multi-chaotic coexisting attractors, resulting from the crossing of its two
inner antennae. The basin sets of the coexisting attractors are analyzed, and we observe the presence of intriguing basin boundaries. We also
verify that, akin to periodic shrimp structures, quasi-periodic shrimps also maintain the three-times self-similarity scaling. Furthermore, we
encounter the occurrence of spiral organization for the self-distribution of quasi-periodic shrimps within a large chaotic domain. We believe
that these novel findings will significantly enhance our understanding of shrimp-shaped structures and the intricate dynamics exhibited by
their distribution in chaotic regimes.

Published under an exclusive license by AIP Publishing. https://doi.org/10.1063/5.0208457

2219510 ¥20zZ Isnbnv Lz

The shrimp-like structure is a typical island of stable (periodic/
quasi-periodic) regular oscillations within a chaotic background,
often observed in bi-parameter bifurcation analyses of non-linear
dynamical systems. Typically, this stable structure is character-
ized by a central head with four narrow antennae, and it emerges
as a consequence of the intersection of two superstable cycles.
Since the late nineties, extensive research has been dedicated
to exploring the emergence of periodic shrimp-shaped islands,
corresponding to periodic attractors, and their self-organization
within aperiodic regimes. Popovych et al.' have identified the
existence of quasi-periodic shrimp. Inspired by this work, our
current study focuses on uncovering several novel dynamical
scenarios associated with quasi-periodic shrimps and their clus-
tering in the parameter space of a discrete-time predator-prey
system. Our investigation has unveiled the occurrence of quasi-
periodic shrimp induced torus bubbling transition to chaos
and multistability with three types of coexisting attractors, viz.,
multi-quasiperiodic, quasiperiodic-chaotic, and multi-chaotic.
The similarities and differences between periodic and

quasi-periodic shrimps are extensively analyzed. Additionally, we
revealed, for the first time, the emergence of spiral organiza-
tion among quasi-periodic shrimps. The spiral organization for
periodic shrimps was reported in Refs. 2-4.

I. INTRODUCTION

Bifurcation diagrams, phase portraits, and time series plots are
some common and frequently used tools for investigating asymp-
totic behaviors of a nonlinear dynamical system with respect to
a control parameter. However, recent decades have witnessed a
notable shift in focus toward exploring nonlinear systems in bi-
parameter space, wherein two control parameters of the underlying
system are varied simultaneously. This approach not only provides
a comparatively more intricate perspective of the dynamics but
also unveils novel dynamical features and transitional patterns that
cannot be obtained in single-parameter space with only one varying
control parameter.”

Chaos 34, 083126 (2024); doi: 10.1063/5.0208457 34, 083126-1

Published under an exclusive license by AIP Publishing
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Abstract: A Schottky barrier high-electron-mobility avalanche transit time (HEM-ATT) structure
is proposed for terahertz (THz) wave generation. The structure is laterally oriented and based on
AlGaN/GaN two-dimensional electron gas (2-DEG). Trenches are introduced at different positions
of the top AlGaN barrier layer for realizing different sheet carrier density profiles at the 2-DEG
channel; the resulting devices are equivalent to high-low, low-high and low-high-low quasi-Read
structures. The DC, large-signal and noise simulations of the HEM-ATTs were carried out using
the Silvaco ATLAS platform, non-sinusoidal-voltage-excited large-signal and double-iterative field-
maximum small-signal simulation models, respectively. The breakdown voltages of the devices
estimated via simulation were validated by using experimental measurements; they were found to
be around 17-18 V. Under large-signal conditions, the series resistance of the device is estimated
to be around 20 Q). The large-signal simulation shows that the HEM-ATT source is capable of
delivering nearly 300 mW of continuous-wave peak power with 11% conversion efficiency at 1.0 THz,
which is a significant improvement over the achievable THz power output and efficiency from the
conventional vertical GaN double-drift region (DDR) IMPATT THz source. The noise performance
of the THz source was found to be significantly improved by using the quasi-Read HEM-ATT
structures compared to the conventional vertical Schottky barrier IMPATT structure. These devices
are compatible with the state-of-the-art medium-scale semiconductor device fabrication processes,
with scope for further miniaturization, and may have significant potential for application in compact
biomedical spectroscopy systems as THz solid-state sources.

Keywords: avalanche transit time; high electron mobility; 2-DEG; monolithic integration; noise
measure; noise spectral density; terahertz biomedical

1. Introduction

Recently, the frequency gap between the millimeter-wave and infrared bands, known
as the terahertz gap (THz-gap), is drawing the attention of researchers due to its enormous
possible applications in the fields of imaging, astronomy and spectroscopy; the quality
inspection of industrial, medical and pharmaceutical products; in bio-sensing; etc. [1-8].
Some solid-state devices such as high-electron-mobility transistors (HEMTs), heterojunction

Photonics 2023, 10, 800. https:/ /doi.org/10.3390/ photonics10070800
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