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Abstract. India has been undergoing substantial transformations in the
socio-economic, political and cultural realms which have witnessed prolif-
eration of media in all forms. These have been actuated by factors includ-
ing western education and its associated values which had resulted in the
gradual disintegration of the traditional values, norms, and cultural pro-
scriptions. Since the majority opinion in Indian society had always dem-
onstrated a neutral stance on homosexuality, any media reportage related
to homosexuals has received neutral coverage in the past. Those sections in
the society which subscribe to beliefs that homosexuality is not part of the
Indian culture too have found space in reporting in print media resulting in
a ‘diplomatic’ coverage of homosexuality in India. This paper is instituted
to provide in-depth insight into the representation of homosexuality in print
media namely the national dailies for a one-week period after the Supreme
Court Verdict on decriminalization of homosexuality in India. Employing
content analysis of national dailies and using a combination of quantitative
and qualitative methods, this study aims to analyze the agenda setting by
the media and how it portrayed homosexuality and homosexuals post the
verdict of the Supreme Court.
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The natural abundance of aluminum is far better than those of noble metals like silver and gold. Its
plasmonic properties have not been explored in detail, as they generally lie in the ultraviolet region of
the electromagnetic (EM) spectrum. Nevertheless, recent advanced research work in the literature
predicts aluminum to be the next and best plasmonic material suitable for exciting cost-effective
applications. Inspired by this, we have analyzed the optical properties of aluminum metal nanoshells
using semi-analytical and numerical finite difference time domain models. In the semi-analytical model,
we have discussed an electrostatic approach for nanoshell geometry and derived the exact Frolich
condition and corresponding plasmon resonance peak position. These plasmonic peaks and their
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tunability in different regimes of the electromagnetic spectrum via the shell thickness are the main
thrust of this work. For proof of concept, we have compared simulated and modeled results in different
parameter domains and observed that both sets of results are in agreement with each other. We have
also visualized the distribution of the electric field intensity near the aluminum nanoshell surface under

DOI: 10.1039/c9cp01115¢

rsc.li/pccp

|. Introduction

The plasmonic properties of metal nanoparticles have attracted
the research community over past decades due to the tunable
behaviour of surface plasmon resonance (SPR), which depends
on the size, shape, and thickness of coating material and
surrounding environment."” Metal nanoparticles support SPR
resonance, which can be tuned in different regimes of the electro-
magnetic spectrum. These SPR resonances can be observed only
when the incident electromagnetic wave frequency matches the
frequency of collective oscillation of electrons inside the metal.
These can be used to manipulate and guide light at the nanoscale
for the desired range of applications. The optical response of the
nanoparticles is generally studied in terms of optical field,
scattering, absorption, and extinction cross-section. The importance
of these optical properties could be used in applications such as
biosensing, surface enhanced Raman scattering (SERS), transparent
display, and harnessing sunlight.®*° In the SERS case, plasmonic
geometries are used to enhance the intensity of a weak Raman
signal of a cancerous biomolecule which is placed near the surface
of or at certain distance from the surface of nanogeometries.
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SPR conditions, which covers a broad range of applications.

An enhancement in the magnitude of weak Raman signals is
observed due to the enhanced optical field in the vicinity of
metal nanogeometry under SPR conditions."*™* The SPR can
also be used to harness sunlight from the sun by trapping it
into a thin-film device for better performance in a solar cell.
Plasmonic metal nanogeometries are reported to be protruded or
embedded on the top of or into an active material for enhancing
the photon absorption capability inside the thin film by local field
enhancement.'>™®

In recent years, several studies have been conducted based
on size-dependent and shape-dependent SPR tunability. In
most cases, it was observed that these SPR peaks specifically
lie in the UV to visible range of the electromagnetic spectrum
for metals like silver, gold and aluminum. Among these metals,
the SPR resonances of aluminum lie in UV range; therefore, the
aim of the current study was to bring the SPR resonance of
aluminum into the visible or IR domain.>*** Aluminum metal
has a strongly negative value for the real part of the dielectric
constant that may allow plasmon resonance over a broader
spectral range; thus its SPR resonance was hypothesized to be
tunable beyond the visible range by proper adjustment of the
geometrical parameters. In addition, aluminum is a low-cost
material compared to other metals like silver or gold which
further makes it a strongly acceptable element in the plasmonic
materials community.>*>° A variety of nanogeometries have
been taken in account to manage SPR resonance over a broader
range of the spectrum. Much of the literature has recently
suggested that aluminum is an alternative plasmonic element
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