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Abstract Key words 

This work aim to prepare Ag/R6G/PMMA nanocomposite thin 
films by In-situ plasma polymerization and study the changes in the 
optical properties of fluorophore due to the presence of Ag 
nanoparticles structures in the vicinity of the R6G laser dye. The 
concentrations of R6G dye/MMA used are: 10-4M solutions were 
prepared by dissolving the required quantity of the R6G dye in 
MMAMonomer. Then Silver nanoparticles with 50 average particles 
size were mixed with MMAmonomer with concentration of 0.3, 0.5, 
0.7wt% to get R6G silver/MMA in liquid phase. The films were 
deposited on glass substrates by dielectric barrier discharge plasma 
jet. The Ag/R6G/PMMA nanocomposite thin films were 
characterization by UV-Visible absorption spectra by using a double 
beam UV-Vis-NIR  Spectrophotometer and fluorescence 
Spectrophotometer. The thin films  surface morphological analysis is 
carried out by employing an AFM and SEM. the structure analysis 
are achieved by X-ray diffraction. The thickness of the films was 
measured by optical interferometric method. AFM analysis shows 
that the surface roughness of plasma polymerized pure PMMA thin 
films was 2.7 nm and for (10-4 R6G + 0.7wt% Ag)Ag/R6G/PMMA 
thin films was 4.16 nm. The SEM images were indicates that Ag 
nanoparticles (NPs) disperse in the PMMA matrix with uniform 
distribution and formed mostly spherical NPs and slightly 
agglomerate. Also the silver nanoparticles with 0.7wt% 
concentration enhances the absorption process by 2.3 times and the 
fluorescence by 1.7 times. it can be conclude, that the addition of low 
concentrations of silver nanoparticles to the PMMA/ R6G matrix was 
changing the optical properties of the prepared nanocomposite thin 
films. 
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 PMMAالمحتوات في بوليمر R6Gليزرية لتاثير جسيمات الفضة النانوية على الصبغة ا

  ببلازما النفث المبلمر

  مريم موحان داود، حمدحمد رحيم  

  قسم الفيزياء، كلية العلوم، جامعة بغداد، العراق

  الخلاصة
بواسطة البلمرة ) Ag/R6G/PMMA(يھدف ھذا العمل الى تحضير اغشية رقيقة لمتراكبات نانوية 

بالبلازما ودراسة التغييرات في الخواص البصرية للصبغة بسبب وجود جسيمات الفضة النانوية بالجوار من 
) طيف الفلورة وغيرھا ،الامتصاصية ،معامل الانكسار(والتحكم بالخصائص البصرية  (R6G)الصبغة الليزرية 

التركيز الذي استعمل .ل بواسطة بلازماالسائ) MMA(تمت بلمرت مونيمر  .(Ag/R6G/PMMA)لاغشية 
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المحلول السائل حضر  10-4(mole/liter)المبلمرة بالبلازما نفث ھي  (R6G/PMMA)في تحضير اغشية 
بعدھا تم خلط جسيمات ) MMA( السوائلفي المونمر ) R6G(باذابة الكمية المطلوبة من الصبغة الليزرية 

مع المحلول السائل ) % and 0.7 wt 0.5 ,0.3(بتراكيز  nm   50جسيماتھا  الفضة النانوية معدل حجم
الاغشية تم ترسيبھا على شرائح زجاجية بواسطة  .في الطور السائل) فضة صبغة مونمر(للحصول على خليط 

اذ قيست  استعملت تقنيات تحليلية مختلفة لدراسة تركيب وبنية الاغشية وخصائصھا البصرية .البلازما نفث
 Fluorescence Spectrophotometerو  UV-Visibleالخصائص البصرية للاغشية الرقيقة بواسطة 

لدراسة التركيب السطحي وحيود الاشعة السينية لتحليل البنية التركيبية الھندسية  SEMو    AFMواستعملت 
ومة سطح الغشاء المتبلمر نع AFMاظھر تحليل ال .للاغشة وقيس السمك للاغشية بطريقة التداخل البصري

كان  (R6G + 0.7wt% Ag PMMA 4-10)ولغشاء   nm 2.7بحدود ) PMMA(بالبلازما للبوليمر النقي 
جسيمات الفضة النانوية متوزعة ) SEM(واظھرت صور الماسح الالكتروني المجھري  .nm 4.16بحدود 

و اظھرت الاغشية . وذات تكتل قليلبصورة متجانسة في حجم الغشاء وذات اشكال كروي لاغلب الجسيمات 
 2.3تعزيز في المتصاص بلغت قيمتة (mole/liter)4-10 وتركيز الصبغة   %0.7wtالتي فيھا الفضة بتركيز 

ذو بنية تركيبية  واظھر نمط حيود الاشعة السينية لغشاء البوليمر النقي بانه .مرة 1.7مرة و تعزيز للفلورة بمقدار 
فيھا جسيمات فضة ظھر في طيف حيودھا قمم حيود حادة تتوافق مع الطور الرئيسي عشوائية والاغشية التي 

ز قليلة من جسيمات ييمكننا ان نستنتج ان اضافة تراك .لجسيمة الفضة النانوية ذات التركيب البنائي المكعب
  .قد غير الخصائص البصرية للاغشية الرقيقة المحضرة PMMA/ R6Gالفضة النانوية لمصفوفة 

  
Introduction 

In recent years, a noble metal 
nanoparticle such as silver is of great 
significant due to size dependent 
optical properties [1]. These unique 
properties could be attributed to their 
large specific surface area. The 
metallic nanoparticles have been used 
in many applications in photonics.  
PMMA and others Polymers are 
considered to be an excellent host 
material for nanoparticles of Ag metals 
[2]. The obtained nanocomposites 
might exhibit enhanced optical 
properties [3]. However, the properties 
of polymer composites depend on 
concentration, type of funded 
nanoparticles, as well as their size and 
shape, and how it interaction with the 
polymer matrix. Among polymer 
materials, PMMA is well known as a 
polymeric with a wide range of 
applications. Use of PMMA offers 
many  advantages such as availability 
to carboxylate functional group for a 
chemical bonding with the metal ions, 
high solubility of PMMA in solvent 
and high transparent in the UV-
Visible. Dyes are organic molecules. 
Fluorescent dyes have conjugated 
double bonds (saturated hydrocarbons) 
and attached to the molecules are 
mesmeric functional groups, 

fluorophores, which are responsible for 
photon absorption and emission. The 
molecules reemit photons of lower 
energy after absorbing photons of 
higher energy due to radiative 
transition. As the structure of the 
molecular energy level does not 
change during the absorption the 
emission spectrum is mirror image of 
the absorption spectrum and red 
shifted. The fluorescent dye, R6G, 
used in the present work is from the 
class of xanthene dyes. R6G has 
fluorescent bands in the visible region 
of the spectrum. The photophysical 
properties of laser dyes in various solid 
matrices have been attracting a 
significant concern in view of their 
wide range of applications such as 
tunable solid-state dye lasers, energy 
transfer experiments, and development 
of random laser [4]. 

Recently fluorescence has 
many application in life sciences 
because of its sensitivity, and 
versatility variety of methods have 
been developed for enhanced 
fluorescence to increase the sensitivity 
of fluorescence, noble metal enhanced 
fluorescence (MEF) has been the most 
widely investigated and explored. The 
changes in fluorescent properties of 
fluorophores due to this MEF include 
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plasma polymerization did not affect 
the optical properties (absorption and 
fluorescence) of the R6G dye which 
retained by its  absorption and 
fluorescence peaks in the same 
position for the pure R6G dye. 
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