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Abstract :

The effect of the magnetic field on the (PMMA-PS) films doped with Fe, O3 nanoparticles has been
studied with variable weight ratios on their optical properties. The films were prepared at room
temperature using a solution molding technique. It was observed that the magnetic field gave an
improvement in the optical properties because the magnetic field induced the PMMA-PS / Fe203
film particles to arrange their crystal structure in the direction of the applied magnetic field, which
caused an increase in the permeability value and a decrease in the values of (absorbance, absorption
coefficient, extinction coefficient, refractive index, etc.) The real and imaginary isolation constants
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Introduction:

Interested researchers in nanotechnology and was the focus of widespread interest and made a great
leap in various medical and engineering sciences ... etc. [1]

Nanocomposites are the product of adding nanoparticles to other ordinary materials to produce new
materials with distinctive physical properties that are used in various applications, especially medical
ones [2]. PMMA is a colorless, transparent thermoplastic that is technically classified as the
preferred type of amorphous glass due to its moderate properties, ease of handling and low cost [3]

In this study, membranes of PMMA-PS polymer compounds were prepared by casting technique
with the addition of Fe203 of nanoparticles in different weight ratios to improve their mechanical
and optical properties for use in medical applications, especially the dental industry, and to improve
contrast in the magnetic resonance device.

Materials and Methods:

Use PMMA / PS doped with Fe203 nanoparticles (size: 30-40 nm) The prepared films with solution
molding technology. The mixture (PMMA-PS / Fe203) was dissolved. In proportions (0.2, 0.4, 0.6
wt%) in (40 mL) chloroform alcohol using a magnetic stirrer and the samples are dried. Emphasis on
a magnetic field on the prepared membranes because the system consists of a diode laser operating in
the basic Gaussian modeAt wavelength (540nm), an abeam capacitor consisting of two glass lenses
in a confocal configuration is used to allow a very narrow laser point of about (2 mm) in diameter as
the laser radiation is polarized along the direction of propagation at an angle of 45 ° with the
direction of the cell, and through a wire mesh polarizer we get this Polarization Figure (1) illustrates
this where .
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The beam passes through the cell (PMMA-PS-Fe203 nano). The film is positioned inside a coil
when operating the laser device, the laser beam is filled with the cell perpendicular to the instrument
vector of the incident laser radiation.

First, the intensity(lo) measurement of the laser beam was taken before the effect of the magnetic
field, and then the intensity of the laser beam was measured after the effect of the magnetic field on
the prepared films PMMA_PS / Fe203nano and for several times the measurements were repeated
and between each measurement and the last 12 minutes.

The optical measurements included measurement of absorbance, absorption coefficient,
transmittance, refractive index, real and imaginary insulation constant, and all measurements were
made at room temperature.

A,

Fig (1) Magneto optical system set up

Results and Discussion:
The Absorptance value can be obtain from equation

A= Logy T (1)

By observing the permeability values from this equation (1), found the indirect correlation between
absorption (A) and permeability (T), where Fig. (2) shows the correlation between absorption (A)
with concentration (C)
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Fig (2 ):Note the proportionality between the absorption (A) and the focus in the magnetic field (450
mT) and wavelength (540 nm).

The absorption coefficient is directly related to the concentration, as it increases with the increase in
the concentration and this is evident from Figure (3) as the magnetic field affecting the films
produces better alignment of the magnetic dipoles, and this affects the values of the absorption
coefficient, which decreases because of that
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Fig (3): The Absorption Coefficient (o) Shown with respect to magnetic field concentration (450
mT) and wavelength (540 nm)

The transmittance of the film is measured directly, which is the amount of rays reflected from the
[film to the amount of rays that fell on it according to the equation[13]

T=IT/IO
The transmittance value increases as the magnetic field applied ,therefore the molecules are
affected by the magnetic field and polarized toward it, this means that the wave vector (k) takes the
same direction of the field.[14]
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Fig. (4) : between transmittance (T) and the concentration at magnetic field(B) (450 mT)and
wavelength(540 nm)

By use the equation (Ko = aA /4x )calculate the coefficient of extinction (k),Note that the extinction
coefficient is proportional to the wavelength. In Fig. 5, the k value is lower at the lower
concentration of nanoparticles and this causes an increase in the absorption coefficient with an
increase in the doping ratios of the added nanoparticles. The extinction coefficient is high at longest
wavelength and high concentration. (7)
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Fig (5) : Note the proportionality between the extinction coefficient (k) and the concentration (c)
in the magnetic field (450 mT) and the wavelength (540 nm).

Figure (6) describes the change by the refractive index as a function of the wavelength with an
increase in the deflection ratios.Because it's pure PMMAIt is an amorphous crystalline substance
with a low density that increases with increasing the concentration of Fe203 nanoparticles, so we
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notice that the refractive index decreases with the larger wavelength and increases at the maximum
concentration of the drug, because the longer wavelength transmission is more. , Whose behavior
corresponds to. Zaid Hassan, Maryam Obais (2018) [8].
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Fig (6 ): Note the proportionality refractive index (n) and the concentration (c) in the magnetic field
.((450 mT) and wavelength (540 nm

Thedielectric constant (€) ,it is defined as the polarization of charges due to the interaction of
radiation and the charges of the medium, and is calculated by relations (€=€1+€,) ,( €1=no*-ko?) ,
(82:2n0k0 ) [9]

Where the true dielectric constant is related to the scattering and for the purpose of a comprehensive
interpretation of the scattering, the actual motion with which the electrons move within the optical
medium through which the light passes must be observed while

The imaginary part of the dielectric constant represents the rate at which the scattered
electromagnetic anomalies propagate in the medium. We note that the real and imaginary parts
depend on the photon energy of the prepared samples in addition to the refractive index, where the
magnetic field decreases in (n), and this leads to a reduction in the real and imaginary dielectric
constant. As shown in Figures (7) and (8) [12]
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Fig (7 ) : Note the proportionality between The imaginary dielectric (e2) and the concentration(c ) at
magnetic field (450 mT)and wavelength(540 nm)
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Fig (8) : Note the proportionality between The real dielectric constant (e1) and the concentration(c
) at magnetic field (450 mT)and wavelength(540 nm)

Conclusions

The study showed that the effect of the magnetic field on PMMA-PS / Fe203 membranes led to an
improvement in the optical properties and we obtained a bound and coherent polymeric compound
with a greater impact force for use in various applications, especially medical ones. As the
permeability of the prepared films increased and decreased (absorption, absorption coefficient, real
and imaginary dielectric constant, refractive index)
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