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1. Introduction

Recent advances in nanofabrication technology have allowed
the construction of structures with lower dimensions. The
most recent achievement is the fabrication of zero-dimension
quantum structures, usually called quantum dots. Due to
their small size these structures exhibit physical properties
that are quite different from those of the bulk semiconductor
constituents. It is expected that these properties will show
more pronounced differences as the confinement is increased
with the lowering of the dimensionality. More specifically,
the shape and the size of the nanostructure have a strong
influence on the optical properties [1].

Diluted magnetic semiconductors (DMSs) are expected
to play an important role in interdisciplinary materials sci-
ence and future electronics because charge and spin degrees
of freedom accommodated into a single material exhibit
interesting magnetic, magneto-optical, magnetoelectronic,
and other properties [2]. Controlling the spin state of
electrons provides an important versatility for future nano-
electronics [3]. Most of the envisioned spintronic devices
are based on spin transfer mechanisms on the nanoscale.

For this purpose, new materials have been synthesized
with highly spin polarized bands, and novel experimental
techniques are being applied to characterize the spin state of
the charge carriers [4-6]. The range, strength, and sign of
exchange interactions between magnetic impurities in DMSs
depend on the density and nature of the states at the Fermi
level. Mn-doped semiconductors of the families (I,Mn)-VI
and (IILMn)-V order ferromagnetically in the presence of
carriers that mediate indirect exchange interactions between
Mn. (IILMn)V DMSs are promising spintronic materials
with high spin polarization of bound magnetic polarons
[7-9] and with a wide variety of spin-dependent transport
properties [10]. While considerable effort is concentrated to
enhance the ferromagnetic transition temperature [11, 12].
Smith et al., [13] showed the evidence of exciton magnetic
polarons in CdMnTe QDs form through the spontaneous
ferromagnetic alignment of the Mn.

Study of DMSs and their heterostructures have centered
mostly on II-VI semiconductors, such as CdTe and ZnSe, in
which the valence of the cations matches that of the common
magnetic ions such as Mn. Although this phenomenon
makes these DMSs relatively easy to prepare in bulk form



as well as in thin epitaxial layers, II-VI-based DMSs have
been difficult to dope to create p and n-type, which made
the material less attractive for applications. Moreover, the
magnetic interaction in II-VI DMSs is dominated by the
antiferromagnetic exchange among the Mn spins, which
results in the paramagnetic, antiferromagnetic, or spin
glass behavior of the material. It was not possible until
very recently to make a II-VI DMS ferromagnetic at low
temperature in modulation-doped QW structures exploiting
RKKY mechanism [14].

Diluted magnetic semiconductors (DMSs) are com-
pound of alloy semiconductors containing a large fraction
of magnetic ions (Mn*2, Cr*2, Fe™, Co™) and are studied
mainly on II-VI-based materials such as CdTe and ZnSe.
This is because such +2 magnetic ions are easily incorporated
into the host II-VI crystals by replacing group II cations.
In such II-VI-based DMSs such as (CdMn)Te, (CdMn)Se,
magneto-optic properties were extensively studied, and
optical isolators were recently fabricated using their large
Faraday effect [15]. Also, recently, a controllable fabrication
of dots with only a single Mn ion and the photoluminescence
studies distinguishing various positions of such Mn ion or
anisotropy in the quantum confinement and the temperature
of the onset of magnetization in DMS QDs higher than in the
bulk DMSs have been studied [16, 17]. Moreover, the carrier-
mediated ferromagnetism bulk DMS such as light- and
bias-controlled ferromagnetism have also been studied. The
interaction among these spins leads to ferromagnetic order at
low temperatures, which is not only to create spin-polarized
carriers but also optical or electrical injection can create
highly spin-polarized carrier density even in nonmagnetic
semiconductors [18]. Petukhov et al. [19], have proposed
a model of carrier-mediated ferromagnetism in semicon-
ductors accounting for the temperature dependence of the
carriers. Their model permits analysis of the thermodynamic
stability of competing magnetic states, opening the door to
the construction of magnetic phase diagrams. The complete
details of properties of DMS material have been reviewed
by Furdyna [20]. Optically detected cyclotron resonance of
two-dimensional electrons has been studied in nominally
undoped CdTe/(Cd,Mn)Te quantum wells [21] where they
studied an increase of the electron cyclotron mass from
0.099 mg to 0.112m, with well width decreasing from 30
down to 3.6nm. Diluted magnetic oxide semiconductors
are considered to be one of the strong candidates to
realize room temperature ferromagnetism. Among them,
Mn-doped ZnO can be regarded as a class of Mn-doped
II-VI semiconductors, and the properties are similar to the
typical II-VI magnetic semiconductors [22, 23].

In this work, the lowest binding energy of the donor elec-
tron in a diluted magnetic semiconductor of a Cd;-Mn,Te
quantum dot is calculated. We investigate theoretically the
donor bound spin polaronic effect in a quantum dot.
The mean field theory with modified Brillouin function
that is already used for bulk and quantum well cases has
been extended to the case of a QD, and we estimate the
spin polaronic shifts to the impurity ionization energies.
Moreover, the introduction of magnetic ions such as Mn into
these compounds leads to the formation of diluted magnetic
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semiconductors, in which the exchange interaction between
the magnetic ions and electronic states opens perspectives
for interesting new phenomena. One such possibility is
observing a situation in which the exchange-interaction-
enhanced spin splitting of a Landau level coinciding with the
energy separation between adjacent Landau levels (cyclotron
energy), where interaction of the two resonances might be
expected. Donor ionization energy and the spin interaction
energy are calculated with different concentrations of Mn?*
ions for different dot radii. The spin interaction energy
of among Mn?* ions is evaluated for different dot radii.
Magnetization is calculated for various concentrations with
the dot sizes.

We would like to point out that the lowest binding energy
and the impurity binding are calculated for a Cd;_xMn,Te,
within the single band approximation, varying the varia-
tional parameter. The magnetization is computed using the
variational parameter with the impurity concentration. The
donor electron in a doped semimagnetic semiconductor has
a huge orbit (~50 A) in which there occur several manganese
ions which are polarized due to the spin of the carrier
which is an exchange mechanism resulting the concept of
Bound Magnetic Polaron (BMP). The spin polaronic effect
is also computed with the same variational parameter and
the wave function, and it is estimated with the mean field
approximation using modified Brillouin function.

2. Model and Calculations

2.1. Ionization Energy. Our system consists of a spherical dot
(depth V, and radius R) containing a donor impurity inside
the QD of the magnetically nonuniform “spin-doping”
superlattice system such as Cd;_y, Mny, Te/Cd;_x,,Mny, Te
with different concentrations of x;, and X, of Mn ions
in- and outside the QD. Such a QD may be fabricated by
the method of evolution of self-assembled quantum dots
(QDs) in the Stransky-Krastanow mode as in the case of
Cd;_y, Mny, Se QDs or by electron beam lithography and wet
chemical etching which is used to fabricate quantum wires
[24].
The system is described by the following Hamiltonian:

H = H,+gups:B — J-a > 8950 (7 — Ry). (1)
1

Let us analyze the three terms contributing to H. H, is the
part of Hamiltonian which describes the itinerant electron.
The second term is the Zeeman coupling between localized
spins and an external magnetic field B where yp is the Bohr
magneton. And the third term is the magnetic Hamiltonian
for one itinerant electron with spin s located at 7 and one
Mn ion with S located at R. In the presence of hydrogenic
impurity, the Hamiltonian is the sum of kinetic energy and
potential energy, given by

hz

H = —
¢ 2m*

) €
Ve - or + V(r), (2)

where m* is the effective mass, and ¢, is the static dielectric
constant of CdTe. By introducing the effective Rydberg R,



Advances in Condensed Matter Physics

as the unit of energy and the effective Bohr radius (60 A) as
the length unit, the Hamiltonian given in (2) becomes

2 V(r
He:V2r+1é;). (3)

The lowest state energies are obtained using the wave
function

in k
NZM: r <R,
Y= r (4)
N exp(—kar), r>R,
where N,,N; are normalization constants, k; =

m*(E - V)/E)"*. For a
finite barrier case we choose x = 0.02; hence V' = 29.92R}.

With the inclusion of the impurity potential in the
Hamiltonian forces to use of the variational approach. Then
the trial wave function for the ground state with the impurity
present is taken as

Qm*E/F)Y?, and ky =

sinkyr
N, —= —ayr), <R,
w = 4 r exp( alr) ’ (5)
Ns exp(—kyr)exp (—ayr), r >R,

where «; is the variational parameter, and N, N5 are
normalization constants.
The ionization energy is given by

Eion = Esub - (H>min) (6)

where Egyp, is the lowest subband energy obtained with the
impurity. Thus the ionization energy is obtained, varying o,
for different dot sizes with different concentrations of Mn
ions.

The H,ee term is given by

Hzee = g,uBszB = x]s—dsz<sz>y (7)

which is the Zeeman coupling between localized spins and
an external magnetic field B. Direct interactions between
the magnetic moments of Mn ions are much smaller than
the interaction with the carrier spins [25], and also for an
electron spin, the separation between the Zeeman levels is
given by hw = hyB, where y is the gyromagnetic ratio.
For B ¢ ~ 40 Tesla, we obtain a value of ~5meV for the
separation. As this is small when compared to the exchange
energy, we drop the Zeeman Effect. Equation (7) is the
antiferromagnetic exchange interaction arising between the
spin of a conduction electron and the Mn?* spins. Here S; is
the spin of the Mn?* ion at position R;, and s is the spin of the
conduction electron centered at r. The exchange interaction
J(r,Ry) is dependent on the overlap between the orbital of
the conduction electron and of the 3d electrons.

2.2. Spin Polaronic Effect. Kasuya and Yanase [26], who
explained the transport properties of magnetic semicon-
ductors, originally developed the theory of spin polaron
(SP). This mean field theory, which invokes the exchange
interaction between the carrier and magnetic impurity in

the presence of an external magnetic field B, yields the spin
polaronic shift, E,, with the modified Brillouin function
(27]:

1 2 S“W’|2
Ey = E“NOJ xSo(x) || Bs[w}d% (8)

where «a is the exchange coupling parameter, S is the
Mn?* spin, and xN, is the Mn ion concentration. The
integration is on spatial coordinates. Also g ~ 2,Sy(x),
the effective spin, and Ty(x), the effective temperature,
are the semi-phenomenological parameters, which describe
the paramagnetic response of the Mn?* ions in the bulk
Cd;_xMn,Te [28], kg is the Boltzmann constant, and B,(#)
is the modified Brillouin function. In (8), v is the envelope
function given by (5).

The parameters used in our calculations are Ny =
294 x 102cm™3, aNy, =~ 220mev, and the semi-
phenomenological parameters S,(X;, = 0.02) = 197,
T, Xin = 0.02) = 0.94, [29]. The lattice constant is
around 6.48 A. We estimate Nj, the atomic concentration
of Cd, to be 2940 x 10*2cm=3. For x = 0.01 in
Cd;_, Mn,_, Te barrier, there are about 134 Mn*" ions in
a volume 47a*3/3.

Using the envelop function given in (4) with the appro-
priate variational parameters, we obtain

1
Esp = E“NO [XinSO(Xin)Il +XoutSO(Xout)12]: (9)
where
2 2
Il = J|W1n| Bs("]l)dTa IZ = J”V/iout| BS(]/IZ)dT)

28+1 28+ 1 ] 7
Ba(n;) = 28 COth( 29 ”f)_ECOth<TS>’

(10)

with 71 = Salyin|*/2ks[T + To(xin)] and 72 = Satlyrou|®/
2kp[T + To(xour)]-

The factor By(n;) represents the spin polarization of the
Mn*? cations. The spin of the Mn™cation is S = 5/2.
By(n;) is the standard Brillouin function. Such a simplified
Brillouin-function approach is quite common when dealing
with quasi-low dimensional systems.

2.3. Spin Exchange-Interaction Energy. The magnetization of
the magnetic ions competes with spin-orbit coupling [30,
31]:

f _ gMnHBSB - ]sfds(ndown - nup>/2

ks T , (11)

where yp is the Bohr magneton, gu, is the g factor of Mn
ions, and #down and nyp are the spin-down and spin-up
concentrations measured for a particular dot radius. The first
term in the numerator of (11) represents the contribution
of the Zeeman coupling between the localized spin and
the magnetic field. The second term in the numerator of
(11) (sometimes called “feedback mechanism”) represents
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FIGURE 1: Variation of ionization energy with dot size for different
concentrations of Mn ions in a Cd;_.Mn,Te QD.

the kinetic exchange contribution which, in principle, can
induce spontaneous spin-polarization, that is, in the absence
of an external magnetic field. Choosing the cell dimension

in CdTe to be 6.48A, taking 8 atoms per unit cell we have
calculated the total number of ions present in a spherical
quantum dot for different concentrations. Thus the spin
exchange interaction energy among Mn ions is obtained for
two different dot radii as shown in Figure 4.

2.4. Magnetization Energy. Following formalism describes
the magnetization energy in the CdMnTe dot. Intending
to consider semimagnetic semiconductors Cd;_y, Mn,, Te
we will incorporate into the Hamiltonian the exchange
Heisenberg interaction of the conduction band electrons
with Mn ions. We consider the magnetic Hamiltonian for
one itinerant electron with spin § located at 7 and one Mn
ions with SM" located at R,, as

= — > Jualr — Ry)SY"s, (12)

where Ji_q is the coupling strength due to the spin-spin
exchange interaction between the d electrons of the Mn*?
cations and the s- or p-band electrons; it is negative for
conduction band electrons and the sum runs over all the Mn
ions. The value of Jiq is taken as 12 X 1072 eVnm?>. We will
use the mean-field approximation inserting the mean value
of Mn spin in z direction. In the mean field appr0x1mat10n

H® — Hfy, = geyss - K and HM — HM? = gvnpiss - ™
where gvn = 2, pp is the Bohr magneton, § = 5/2
is the spin of a manganese atom, and h° and AM" are the
effective magnetic fields acting upon electrons and magnetic
impurities, respectively, and can be given as

1
h® = 7]stMn<Sz>)

e*B
(13)
th

iy

Here, Nvin = 4x/a} is the density of Mn ions with a’
being the unit cell volume. M¢ = > Ja(s)0(r — R,) is
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FIGURE 2: Variation of ionization energy with concentration of Mn
ions for different sizes of dot of Cd;_ Mn,Te.

the magnetization density of the electron subsystem which
is assumed to be uniform within the length scale of the
magnetic interactions; so the magnetic response of the Fermi
sea electrons to the field h° is given by

M° = goups*D*(Ep)h°, (14)

where the density of states of electron gas with the effective
mass and the electron concentration # is

-2/3
(

D¢(Ep) = (3n%) " (3m*/h*)n'>. (15)

On the other hand, the magnetic response of the impurity
spin to the effective field AM" is given by

Mn
" = guinitnNuin(S2) = gMnyBNMnSBS(W )

(16)
where B;(x) is given as (10). So within the spirit of a mean

field framework the magnetization of Mn subsystem is the
given by

S
" = untts N 3By szi TME), (17)

which should be determined self consistently with the
electron magnetization:

ME¢ = MMMn. (18)

IMnUB
3. Results and Discussion

The donor binding energy as a function of dot radius
different concentrations of Mn ions is given in Figure 1.
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FIGURE 3: Variation of spin polaronic energy with concentration of
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FIGURE 4: Variation of spin interaction energy with concentration
of Mn ions for two different dot sizes of Cd,_ Mn,Te QD. R* =

60.08 A. The spin interaction energy has been calculated using (11)
for different concentrations.

As expected, the binding energy decreases with an increase
of dot radius, reaching the bulk value for larger dot
radii. As the dot radius approaches zero, the confinement
becomes negligibly small, and in the finite barrier problem
the tunneling becomes huge. The binding energy again
approaches the bulk value of the barrier. In all the cases,
the ionization energy approaches the bulk value in both
the limits of L — 0 and L — oo corresponding to
one effective Bohr radius of CdTe, 11.38 meV, which is the
ionization energy of the donor for the bulk. Hence the
variation of ionization energy with dot radius shows a peak
around 1.5R* for all the concentrations. This is a well-known
result in all quantum well structures [32]. Donor ionization

x1074
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FIGURE 5: Variation of magnetization with different concentrations
of Mn ions in a Cd;_,Mn,Te QD with a finite barrier height.
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FIGURE 6: Variation of magnetization with dot radius for different
concentrations of Mn ions in a Cd;_, Mn,, Te/Cd;_x,, Mny,, Te

QD.

energy becomes higher with the concentration for any dot
radii.

Figure 2 represents the variation of ionization energies
of a donor impurity with concentration of Mn ions for
three different dot radii. It is clear that donor ionization
energy increases with the concentration. For larger dot radii,
the ionization energy increases slowly with the increase of
concentration whereas the variation of increase in ionization
energy is sharper for smaller dots due to the confinement.
These results are very good agreement with the other
investigators qualitatively [33, 34]. The slope measures with

the values of 133 meV/A3 for = 100 A, 125 meV/A3 for 90 A
and 111 meV/A’ for 80 A.



In Figure 3, we have plotted the variation of spin
polaronic energy with concentration of Mn ions for the dot

size of 100 A. The spin polarization energy increases with
the concentration of Mn ions. This variation is found to be
linearly varying. Our results are closely in agreement with the
results of Kai Chang et al. [30], who have found the energy
dispersion of an electron in a double quantum wire with a
diluted magnetic semiconductor barrier recently.

Figure 4 shows the variation of spin interaction energy
among Mn ions with for two different dot sizes of
Cd;-xMn,Te QD. In both cases the spin exchange interaction
energy of confined electrons increases with the concentra-
tions linearly. The variation of spin correlation energy is
sharper when the radius of the dot is higher whereas there
occurs a slow variation for smaller dot radii.

In Figure 5, we have plotted for the variation of mag-
netization with different concentrations of Mn ions in a
Cdy_y,Mny, Te/Cd;_y, Mn,, Te QD. As the concentration
of Mn ions increases, the magnetization of Mn subsystem
also increases. This mechanism has clearly brought out in
Figure 6 which has been plotted for variation of magneti-
zation with dot radius for different concentrations of Mn
ions in a Cd;_x, Mny, Te/Cd;_,,, Mn,  Te in a finite barrier
model. Magnetization decreases when dot radius increases
for all the concentrations of Mn ions. As concentration
increases, the magnetization also increases for all the dot
radii whereas these changes occur appreciably for smaller
dots. Magnetization is stronger for smaller dots with high
concentration as expected. Magnetization is almost constant
for larger dot radii for any concentration of Mn ions [35].
Magnetization of the magnetic ions competes with spin-orbit
coupling, and the effects of the spin-subband populations
and the spin-polarization as functions of the temperature, T,
and the in-plane magnetic field, B, for narrow to wide dilute-
magnetic-semiconductor quantum wells have been studied
recently [35].

In conclusion, the spin polarization energy of a confined
donor electron has been studied for different concentrations
of Mn ions for the finite dot of Cd;_xMn,Te. The magneti-
zation of Mn subsystems and the strength of spin exchange
energy of confined electrons have been discussed. The main
results are the spin polaronic effect raises the binding energy,
but this feature predominantly occurs only for smaller dots,
the variation of increase in ionization energy is sharper for
smaller dots due to the confinement, and the spin interaction
energy increases with the concentration of Mn ions having
a sharp variation for larger dots. However, this problem
may be improved in the line of thought of considering
spin polarization energy self consistently which requires
a lot of computation techniques. Experimental efforts are
encouraged to lend support to our calculations.
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Nanotechnology has had a significant global impact in
redefining existing and developing novel research avenues
over the last two decades. Where bottom-up assembly
meets conventional top-down refinements, nanomaterials
proffer the necessary bridge between atomistic processes and
useable macroscale devices. Focus has largely been toward
preparative methods with specific interest in controlling
the fundamental properties and architecture, where the
inextricable link between size and geometry and proper-
ties of one-dimensional (1D) nanomaterials, for example,
nanotubes, nanowires, nanorods, reveals a wide variety of
promising applications. However, only a small number of
nanomaterial-based devices are currently available in the
market place.

The main focus of this issue will be on the development,
use, and exploitation of 1D nanomaterial systems as well
as their incorporation into larger devices. The special issue
will become an international medium for researches to
summarize their most recent developments and ideas in the
field. The topics to be covered include, but are not limited to:

e 1D nanomaterial production of inorganic and organic
systems

e 1D nanomaterials and biological hybrids

e Theoretical modeling of 1D nanomaterial properties

e Functionality on the nanoscale or from the nanoscale
to the macroscale

e Fabrication and/or assembly of 1D nanomaterials into
macroscale devices

e New techniques for imaging and manipulation of 1D
nanomaterials

e Engineering applications of 1D nanomaterials
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Integration of nanotechnology into the treatment of various
diseases such as cancers represents a mainstream in the
current and future research due to the limitations of
traditional clinical diagnosis and therapy. The early detection
of cancer has been universally accepted to be essential for
treatment. However, it remains challenging to detect tumors
at an early stage. For instance, the goal of molecular imaging
in breast cancer is to diagnose the tumor with approximately
100-1000 cells, compared to the traditional techniques which
may require more than a million cells for accurate clinical
diagnosis. On another hand, anticancer drugs are designed
to simply kill cancer cells, and their entrance into healthy
organs or tissues is undesirable due to the severe side
effects. In addition, the rapid and widespread distribution
of anticancer drugs into nontargeted organs and tissues
requires a lot of drugs with high cost. These difficulties have
largely limited the successful therapy of cancer.

Nanomaterials are anticipated to revolutionize the cancer
diagnosis and therapy. The development of multifunctional
polymeric nanoparticles allows for the early detection of can-
cers. The construction of intelligent polymeric nanosystems
can be used as controlled delivery vehicles to improve the
therapy efficiency of anticancer drugs, that is, such vehicles
are capable of delivering drugs to predetermined locations
and then releasing them with preprogrammed rates in
response to the changes of environmental conditions such as
pH and temperature. Besides polymers, these nanomaterials
can also be composed of supraparamagnetic iron oxide,
carbon nanotube, metallic nanoshell, core-shell aggregate,
or composites. These nanomaterials represent new directions
for more effective drug administration in cancer.

This special issue of the Journal of Nanomaterials will
cover a wide range of nanomaterials for cancer diagnosis and
therapy. It will mainly focus on the preparations, characteri-
zations, functionalizations, and properties of nanoparticles,
nanostructured coatings, films, membranes, nanoporous
materials, nanocomposites, and biomedical devices. Funda-
mental understanding of the basic mechanisms on material
and biological processes related to the unique nanoscale
properties of the materials will be the highlights of this
special issue.

Papers are solicited in, but not limited to, the following
areas:

o Synthesis and functionalization of polymer nanoparti-
cle/nanomicelle/nanocomplex

e Polymer nanoparticle/hydrogl for drug delivery

e Synthesis of intelligent nanogel

e Hydrogel in nanoscale sensing

e Supraparamagnetic nanoparticle for magnetic reso-
nance imaging applications

e Carbon nanotube-based devices for drug delivery

e Core-shell nanoparticle for molecular imaging

e Metallic nanoshell for drug delivery

e Nanoporous and nanoscaled materials for drug deliv-
ery

e Nanotechnologies for targeted delivery

e Controlled drug-delivery nanovehicles

e Biopolymers for drug/gene delivery and therapy

e Injectable hydrogels for tissue regenerations

e Bionanoparticles and their biomedical applications

e Nanomaterials for biosensors

e Toxicology of nanomaterials
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Polymers reinforced with nanoparticles, such as carbon
nanotubes, are of great interest due to their remarkable
mechanical, thermal, chemical properties as well as optical,
electronic, and magnetic applications. In the general research
area of polymer nanocomposites, a number of critical issues
need to be addressed before the full potential of polymer
nanocomposites can actually be realized. While a number
of advances have recently been made in the area of polymer
nanocomposites, the studies on understanding of the effects
of processing parameters on the structure, morphology,
and functional properties of polymer nanocomposites are
deficient. There is a need for characterization techniques to
quantify the concentration and distributions of nanoparti-
cles as well as to assess the strength at the interface between
the polymer and nanoparticles. Also, there is a need for the
development of better models able to predict the mechanical
properties of the polymer nanocomposites as functions of
myriad factors including nanoparticle orientation, the type
of functional groups, and the molecular weight of polymer
chain. The relationships between the structural distributions
and the ultimate properties of the polymer nanocomposites
also need to be elucidated.

This special issue of the Journal of Nanomaterials will
be devoted to emerging polymer nanocomposite processing
techniques and call for new contributions in the field of char-
acterization and applications of multifunctional nanocom-
posites. It intends to cover the entire range of basic and
applied materials research focusing on rheological character-
ization, nanoparticle dispersion, and functional properties of
polymer nanocomposites for sensors, actuators, and other
applications. Fundamental understanding of the effects of
processing and nanoparticles on the polymer structure and
morphology, their optical, electrical, and mechanical proper-
ties as well as novel functions and applications of nanocom-
posite materials will be the highlights of this special issue.

Papers are solicited in, but not limited to, the following
areas:

e Solution and melt processing of polymer nanocom-
posites

e Rheological and thermal characterization of nanoco-
mposites

e Generation of nanofibers using extrusion and electro-
spinning of nanocomposites

e Processing-induced orientation of nanoparticles

e Quantification of nanoparticle dispersion

e Effect of nanoparticle incorporation on polymeriza-
tion

e In situ nanoparticle formation in polymer matrix

e Noncovalent functionalization techniques and char-
acterization of properties at polymer-nanoparticle
interface

e Novel applications of polymer nanocomposites

Before submission authors should carefully read over the
journal’s Author Guidelines, which are located at http://www
.hindawi.com/journals/jnm/guidelines.html. Prospective au-
thors should submit an electronic copy of their complete
manuscript through the journal Manuscript Tracking Sys-
tem at http://mts.hindawi.com/ according to the following
timetable:

Manuscript Due November 1, 2009

First Round of Reviews | February 1, 2010

Publication Date May 1, 2010

Lead Guest Editor

Gaurav Mago, Lubrizol Advanced Materials, Inc., Avon
Lake, OH 44141, USA; gaurav.mago@lubrizol.com

Guest Editors

Dilhan M. Kalyon, Highly Filled Materials Institute,
Department of Chemical Engineering and Materials
Science, Stevens Institute of Technology, Hoboken, NJ, USA;
dilhan.kalyon@stevens.edu

Sadhan C. Jana, Department of Polymer Engineering,
University of Akron, Akron, OH, USA; janas@uakron.edu

Frank T. Fisher, Department of Mechanical Engineering,
Stevens Institute of Technology, Hoboken, NJ, USA;
frank fisher@stevens.edu

Hindawi Publishing Corporation

http://www.hindawi.com



http://www.hindawi.com/journals/jnm/guidelines.html
http://www.hindawi.com/journals/jnm/guidelines.html
http://mts.hindawi.com/
mailto:gaurav.mago@lubrizol.com
mailto:dilhan.kalyon@stevens.edu
mailto:janas@uakron.edu
mailto:frank.fisher@stevens.edu

