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Abstract 
In this paper, study the effect of addition the Berry Paper or Plan Leaves on optical properties of 

PMMA. The samples have been prepared by casting technique and different thickness. The absorption 
and transmission spectra have been recorded in the wavelength range (200 – 800) nm. The experimental 
results show that the absorption coefficient, energy gap of the indirect allowed and forbidden  transition, 
extinction coefficient, read and imaginary dielectric constant and refractive index are changing with 
increase the of Berry Paper or Plan Leaves concentration. 
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1. Introduction 

In recent years, polymers with different optical properties have been attracted much 
attentions due to their applications in the sensors, light-emitting diodes, and others. The optical 
properties of these materials can be easily tuned by controlling contents of the different 
concentrations. Though a great deal of excellent work has been reported on such materials, it is 
still meaningful to extend the research of these polymers [1]. There has been increasing 
concern about land filling non-degradable materials such as plastics. The main reasons for the 
continue increase in the demand of the commodity plastics are as follows: 
 Plastics are low density solids, which makes it possible to produce lightweight objects. 
 Plastics have low thermal and electric conductivities, since they are widely used for 

insulation purposes 
 Plastics are easily moulded into desired shapes 
 Plastics usually exhibit high corrosion resistance and low degradation rates and are highly 

durable materials 
 Plastics are low cost materials 

All these advantages make the plastic materials to be used in almost all fields of the 
every day life. The great majority of the plastic materials are derived from petroleum, which is a 
finite source (the most optimistic evaluations are foreseeing that the depletion of petroleum 
reserves will happen in about 50 years from now on [2]. PMMA is one of the earliest and best 
known polymers. PMMA was seen as a replacement for glass in a variety of applications and is 
currently used extensively in glazing applications. The material is one of the hardest polymers, 
and is rigid, glass-clear with glossy finish and good weather resistance. PMMA is naturally 
transparent and colorless. The transmission for visible light is very high. Polymeric composites 
of PMMA are known for their importance in technical applications [3]. 
  
 
2. Materials and Methods 

PMMA as a matrix and Berry Paper or Plan Leaves as a filler. The electronic balanced 
of accuracy 10-4 have been used to obtained a weight amount of polymer and complex. The 
samples were prepared using casting technique thickness ranged between (205-655) μm. The 
transmission and absorption spectra of composites have been recording in the wave length 
range (200-800) nm by using double–beam spectrophotometer (UV- 210Ashimedza). The 
absorption coefficient (α) is calculated by using the following equation [4]:       
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α = 2.303A/t                          (1) 
 

Where A is absorption and t is the thickness of film. 
 

The refractive index is calculated by using the following formula: 
 

n= [4R/(R-1)2- (R+1/R-1)]1/2           (2) 
 

    The extinction coefficient is obtained by the relation:    
 

K= αλ/4π                                     (3) 
 

    Real and imaginary dielectric constant is calculated from the equations: 
 

ε1= n2- k2                                               (4) 
 

ε2= 2nk                                          (5) 
 
 
3. Results and Discussions  
3.1. The Absorbance 

Figures (1-a, b) show the relationship between the absorption and the wavelength. The 
value of absorption is  exponentially decreased, by comparing the four curves in the high 
absorption region i.e.(in the UV region the absorbance is increased by increasing the ratio of 
nickel nitrate, while in the visible region the absorbance decreased to the minimum value and be 
stable at the longest wavelengths. The absorbance is higher in the case of high concentration 
because high absorbance of fillers (Berry Paper or Plan Leaves) [5].  
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3.2. The Absorption Coefficient  
     The absorbance depends on the type and the nature of the chemical and crystalline of 
the composite and the type of the impurities which is found in the structure. Variation of the 
absorption coefficient with the variation of the concentration of the added material and will be 
with constant values as shown in Figure (2-a, b). 
 
 

Figure 2-a. The Absorption coefficient for 
(PMMA-Berry paper mulberry) composite various 

photon energy 

Figure 2-b. The Absorption Coefficient for 
(PMMA-Plan leaves) composite with various 

photon energy 
 

 
When the material is pure, a few concentrations and the absorption coefficient will 

increase by increasing the photon energy (more than 5 ev). The high values refer to probability 
of occurring the indirect electronic transition.  
 
3.2.1. Direct and Indirect Transitions 

To be sure that the composite has a direct allowed transition we use different values of 
the power. From the Figure (3-a, b and 4-a, b) there is a variation in the energy gap values due 
to the mechanism of preparation, where the energy gap and its type depends on the crystal 
structure of the material and atoms distribution in the crystal lattice and the concentration of the 
energy levels, this means the variation of the structural properties and other parameters [6]. 
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The relationship between (αhυ)1/2(cm-1.eV)1/2 and photon energy of   
(PMMA-Berry paper mulberry)  composites.
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3.3. Extinction Coefficient 

It refers to the amount of the attenuation which occurs in the electromagnetic wave 
when it passes through any medium. In the Figure (5-a, b) the extinction value is high in the 
region of high energies as a result to high absorption and this is affected by the structural 
formation of the composite the deviation increased at the increasing point of the chemical 
equilibrium  the minor increasing occur in the lowest energies. 

The extinction coefficient represent the imaginary part of the refractive index it is the 
loss of the energy due to the interaction between the light with the charges of the medium [7]. 

 
 

 
3.4. The Refractive Index 
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 the relationship between (αhυ)1/3(cm-1.eV)1/3 and photon energy of 
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It is the function of the spectral reflectivity, so that the results of the refractive index will 
be affected by the spectral reflectivity and its variation with the wave lengths. From Figure (6-a, 
b)  the refractive index increased with the deviation from the chemical equilibrium also the 
refractive index is increasing with the increase different concentrations of Berry Paper or Plan 
Leaves, this because of increase of the density of composite.  
 
 
3.5. Dielectric Constant 

In the Figure (7-a, b) and (8-a, b) the real and the imaginary parts of the dielectric 
constant can be calculated from the refractive index and the extinction coefficient, so the real 
and the imaginary parts of the dielectric constant show a behavior  similar to that of refractive 
index and extinction coefficient. In the real part at the low energy region the curves still nearly 
constant, while it increases rapidly at the high region. For the imaginary part the behavior is 
differ may be because the polarization is the main parameter.  

 
 

 

 
4. Conclusion 

From this study, the addition of Berry Paper or Plan Leaves to PMMA lead to increase 
the absorbance, on the other hand, absorption coefficient, extinction coefficient, real and 
imaginary dielectric constant and refractive index increase by increasing of Berry Paper or Plan 
Leaves concentration for all samples.  
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