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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. 

Plasma jet, 
Ag/R6G/PMMA 
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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 



Iraq

 

incr
decr
pres
stru
fluo
prop
incr
dep
met
6]. 
nan
enh

man
chem
evap
poly
prep
appr
conv
glow
aim
nan
plas
chan
fluo
nan
of th
Exp
1. P
PM
R6G
thin
barr
con
is: 

Fig.
poly

qi Journal of P

reased rate
reased fluo
sence of 

uctures in 
orophore c
perties of 
reasing t
ending on t
tal nanopart
The noble 
oparticles 
ance fluore

Thin fil
ny approac
mical bath
poration 
ymerization
paration of
roach, in w
verted to p
w dischar

ms to pre
ocomposite
sma polym
nges in th

orophore du
oparticles s
he R6G lase
perimental 
Plasma dep

MMA Nanoc
G/ silver/ 
n films were
rier discha
centrations 
10-4M solu

.1: Photogr
ymerization e

Physics, 2016

es of exc
orescence li

meatal 
the vicin

can alter 
f the fluo
the excit
the distance
ticle and flu

metals in 
could 

scence [7, 8
lm can be p
ches like s
h deposit

etc., b
n techn
f thin film
which mon
polymer in
rge [7]. 
epare Ag/
e thin film
erization an

he optical p
ue to the pr
structures in
er dye. 
work 

position of 
composite t
PMMA na

e prepared b
arge plasm
of R6G dy

utions were 

raphic imag
experimenta

6                      

citation, an
ifetimes. Th
nanoparticl
nity of th

the optic
orophore b
ation fie
e between th
uorophore [

the form 
significant

8]. 
repared by 
spin coatin
ion therm
ut plasm
nique 

m is anoth
omer can b
 presence 
This wo

/R6G/PMM
ms by In-si

nd study th
properties 
esence of A
n the vicini

R6G/ silve
thin films 
anocomposi
by dielectric
ma jet. Th
e/MMA use
prepared b

ge for non
al set-up used

                     

29

nd 
he 
les 
the 
cal 
by 
eld 
he 
[5, 
of 
tly 

so 
ng, 

mal 
ma 
of 

her 
be 
of 

ork          
MA 

itu 
he 
of 

Ag 
ity 

er/ 

ite 
c 
he 
ed 
by 

di
R
10
S
na
pa
99
m
0.
si
m
ul
di
w
di
T
eq
pl
pr
pa
co
m
ae
th
ig
fi
w
su
fi
en
de
T
di
of
th
 

 

n-equilibriu
d in the pres

                      

issolving th
R6G dye in 

0) days to 
ilver nano
ano Techn
article size 
9.9%, wer

monomer w
.5 and 
ilver/MMA 

mixture disp
ltrasonic to
istribution o

were deposit
ielectric bar
he schema
quilibrium 
lasma nan
reparations 
asses throu
ontains M

monomer c
erosol was 
he plasma 
gnited by us
xed frequen

was genera
ubstrate wh
xed distanc
nd which 
eposition w
he substrat
irection me
f obtaining
hickness alo

m atmosph
sent work. 

        Vol.14, N

he required 
Monomer (
complete 

oparticles 
ology co, 
was 50nm

re mixed 
with concen

0.7wt% t
in liquid

persed for 
o ensure a 
of nanoparti
ted on glas
rrier discha
tic diagram

atmosphe
nocomposite
shows in Fi

ugh the ne
MMA M
convert to 

guided by 
jet, and th

sing an elec
ncy of 35 kH
ted downs

hich was po
ce from the

was 2 c
was carried 
te moved o
chanically f
g a homo
ong the subs

heric pressu

No.29, PP. 27

amount of
(MMA) for
melting. T
from Nan
ltd, China

m and purity
with (MM

ntration of 
to get R
d phase. 

one hour
a homogene
icles. The f

ss substrates
arge plasma
m for the n
eric pres
e thin f
ig.1. Argon
ebulizer wh

Monomer 
aerosol, 

the Ar ga
he plasma 
ctric source 
Hz. The pla
stream to 
ositioned al
e plasma to
cm. The 

out for 5m
on the x an
for the purp

ogeneous f
strate area. 

ure plasma

7-36 
 

f the 
r (7-
Then 
njing 
a its 
y of 
MA) 
0.3, 

R6G 
The 

r by 
eous 
films 
s by 

a jet. 
non-
sure 

films 
n gas 
hich 

the 
this 

as to 
was 
at a 

asma 
the 

long 
orch 
film 
min. 
nd y 
pose 
films 

a jet 



Iraq

 

2. T

pure
nan
obta
Vis-
the 
exac
thin
anal
Ato
and
achi
syst
mea
met
 
Res
1. X
and
 
patt
film
PMM
+ 0
film
prep
x-ra
 

qi Journal of P

Thin films c
UV-Visib

e PMMA a
ocomposite
ained by us
-NIR 210A
fluorescenc
ction wavel

n films 
lysis is carr

omic Forc
SEM. the 
ived by 
tem. The th
asured by 
thod. 

sults and di
X-ray diffra
d R6G/ Ag/ 

Fig. 2 sho
tern of the

m and Fig.
MA with c
0.7wt% Ag

ms. Table 1
paration c
ay diffractio

Physics, 2016

characteriz
ble absorpti

and R6G/ si
e thin 
sing a doub

A Spectroph
ce by fluorim
length was 
surface m

ried out by e
ce Micro

structure 
X-ray d

hickness of t
optical in

iscussions 
action for p
PMMA th

ows the x-r
e prepared 
 3 for th

concentratio
g) nanocom
1 shows th
conditions. 
on pattern  it

Fig. 2: 

6                      

zation 
ion spectra 
ilver/ PMM
films we
le beam UV

hotometer.an
meter and th
530 nm. Th

morphologic
employing 
oscope(AFM
analysis a

diffractomet
the films w

nterferometr

pure PMM
hin films 
ay diffractio
PMMA th
e R6G/ A

on (10-4 R6
mposite th
he thin film

From th
t  is  clearly

X-ray diffra

                 Ha

30

of 
MA 
ere 
V-
nd 
he 
he 
cal 
an 

M) 
are 
ter 

was 
ric 

MA 

on 
hin 
Ag/ 
6G 
hin 
ms 
the        
y 

in
ha
po
na
m
de
bo
fi
F
w
cr
an
an
us
pa
co
w
pr
38
ar
1)
C
pu
(1
38
co
ef
 

action for pu
 

ammad R. Hu

ndicated tha
as amorph
olymers ar
ature, wher

monomers c
egree of cr
onds. For t
lm all Mill
CC structu

where the 
rystalline p
nd (311).  A
nalyzed   
sing the ref
attern. A
orresponded

with cubic s
resented by
8.14, 44.27
re assigned 
), (2 0 0)

Comparing t
ure silver, 2
111), (200)
8.122, 44.2
onclusion 
ffectively co

ure PMMA th

umud and Ma

at pure PM
hous struc
re usually 
re made of 
characterize
ross-linking
he R6G/ A
er Indices (
ure of Ag

diffractio
plans (111)
All   these   

by the Ri
finement sy
All the 
d to the pu
symmetry. 
y four main
7, 64.44 an

to the latt
, (2 2 0) 
these patter
2θ for the c
), (220), a
284, 64.433

that our 
ontains Ag. 

hin film. 

aryam M. Daw

MMA thin 
ucture. Pla

amorphous
short chain

ed by a 
g and dang

Ag/ PMMA 
(hkl) reveal

g nanopart
on peaks 
), (200), (2
 patterns   w

Riveted met
ystem for e
e reflect
ure silver m
The reflect
n peaks at 
nd 77.41◦w
tice planes 

and (3 1
rns with tha
crystalline p
and (311) 
3 and 77.4

samples 
  

wood 
 

film 
asma 
s in 
ns of 
high 

gling 
thin 

l the 
icles 

at 
220), 
were 
thod, 
very 
tions 

metal 
tions 
2θ= 

which 
(1 1 
 1). 
at of 
plans 

are 
80.it 

are 



Iraq

 

 
2. 
PM
film
 
pure
with
0.7w
exam
roug
PMM
for (
was
roug
R6G
con
poly
prod
very
com
tech
 
 
 

qi Journal of P

Fig. 3: X

Table 1: T

Dye 
concentra

R6G 10-4

Surface m
MMA and R
ms 

The sur
e PMMA 
h concent
wt% Ag) na
mined by 
ghness of p
MA thin f
(10-4 R6G +

s 4.16 nm
ghness of 
G/silver/ P
firms that t
ymerization
duce extrem
y small su

mpared to f
hniques. It i

Physics, 2016

X-ray diffrac

The experim

tion co

4M 
+ 
+ 
+ 

morphology
R6G/ Ag/ 

rface morph
and R6G/ 

tration (10
anocomposi

AFM. T
plasma poly
films was 
+ 0.7wt% A
m. The 
f plasma 
PMMA na
the techniq

n can be 
mely smoot
urface roug
films prepa
s clear that 

6                      

ction for 0.7w

ental condit
nanoco

Ag 
oncentration

without 
0.3 wt % Ag
0.5 wt % Ag
0.7 wt % Ag

y for pu
PMMA th

hology of` th
Ag/ PMM

0-4 R6G 
ite films we
The surfa

ymerized pu
2.7 nm an

Ag) thin film
low surfa
polymeriz

anocomposi
ue of plasm
employed 
th films wi
ghness wh
ared by oth
 the  silver 

                     

31

wt% concent
 
 

tion for the p
omposite thi

n 
Thickn

(nm)
356

g 365
g 430
g 450

ure 
hin 

he 
MA 

+ 
ere 
ace 
ure 
nd      

ms  
ace 
ed 
ite 
ma 
to 

ith 
en 

her 
 

 
 
na
w
b
A
fi
di
di
a 
vi
0.
sh
T
87
na
su
na
gi
na
di
 

                      

tration R6G/

preparation o
in films. 

ness 
) 

Gas f
(L

anoparticles
within the sc

represent 
AFM photos

lm surface 
istribution 
iameter of c
and b rep

iew AFM p
.7wt % Ag
hows the gr
he average
7.85 nm. 
anoparticles
urface 
anocompos
ives an 
anoparticles
istributed. 

        Vol.14, N

/Ag/ PMMA 

of R6G/ silve

flow rate 
L/min) 

2 
 

s are unifor
canning are

the tilted 
s of the pu
and c show

chart.  
clusters is 9
present the 
photos of th
) thin films

ranuality dis
diameter o

The addit
s were
roughness 
ite thin f

indication 
s are 

No.29, PP. 27

 thin film. 

er/ PMMA 

Distance 
(cm) 

2 
 

rmly distrib
ea. Figs.4 a

and top v
ure PMMA 
ws the granu

The ave
91.23 nm. Fi

tilted and 
he (10-4 R6
s surface an
stribution c
of clusters 
tions of s

reducing 
of 

films and 
n that s

unifor

7-36 
 

buted 
and 

view 
thin 

uality 
erage 
igs.5 

top 
6G + 
nd c 
hart.  
was 

ilver 
the 
the 
this 

ilver 
rmly 



Iraq

 

      
 

 
 
 
 
 
 
 

qi Journal of P

                  

Fig. 4: AFM

Physics, 2016

        a 

M photograp

6                      

hs of PMMA
granular

                 Ha

32

 

c 
A film surfac
rity distribut

ammad R. Hu

          

ce (a) top vie
tion chart 

umud and Ma

         b 

ew, (b) tilted 

aryam M. Daw

d view, (c) the

wood 
 

e 



Iraq

 

 

      

Fig

The
wer
elec
andb
Ag/
(10-

con
 

 
Fig.
Ag c

qi Journal of P

                 a

g.5: AFM ph

e distributio
re found b
ctron micro
b) shows th
/ PMMA na
-4 R6G 
centration. 

  
. 6: SEM im
concentratio

Physics, 2016

a                 

otographs (1
view (b) til

on and shap
by performi
scopy(SEM
he SEM im
anocomposit

+ 0.7w
The SEM 

    a            
mage for R6G
on in differen

6                      

                  

10-4 R6G + 0
lted view, (c)

pe of Ag NP
ing scannin

M). Figure (
ages of R6G
te thin film 
t % A
images we

                 
G/ Ag/ PMM
nt magnifica

                     

33

                 

c 
0.7wt % Ag) 
) the granula

 
Ps 
ng 
6a 
G/ 
at 

Ag) 
ere 

in
PM
un
m
ag
ar
po

 
                 

MA nanocomp
ation. 

                      

       b 

nanocompo
arity distribu

ndicates tha
MMA ma
niform di

mostly sphe
gglomerate.
re homoge
olymer R6G

                  
mposite thin f

        Vol.14, N

site thin film
ution chart. 

at Ag NPs 
atrix with 
istribution 
erical NPs
. The silve
neously di

G matrix. 

          b 
film at (10-4 

No.29, PP. 27

m surface (a)

disperse in
a relati

and for
s and slig
er nanopart
ispersed in 

R6G + 0.7w

7-36 
 

) top 

n the 
ively 
rmed 
ghtly 
icles 

the 

wt %) 



Iraq

 

3. U
PM

Ag/
at 1
Ag 
con
abso
thin
obse
show
con
note
con
proc
enh
 

D
conce

R6
4(mo

Fig

 
4. P
Ag/

emi
nan

qi Journal of P

UV-Visible
MMA thin fi

The abs
/ PMMA na
0-4 R6G con
nanoparticl
centration a
orption spe

n films show
erved that 
w similar b
centrations.
es that th
centration e
cess and 
ancement in

Table 2: Th

Dye 
entration 

6G 10-

ole/liter) 

g. 7: The abs
concentrat

Photolumin
/ PMMA th

Fig. 8
ission spect
ocomposite

Physics, 2016

e study fo
ilms 
sorption spe
anocompos
ncentration 
les 0.3, 0.5
are shown i
ectra of na
ws peak at 

the absorp
ehavior for 
. From th
he increas
enhances th

Table 2 
n the absorp

he enhancem

Ag 
concentr

withou
+ 0.3 wt %
+ 0.5 wt %
+ 0.7 wt %

sorption spe
tion and diff

nescence stu
hin films 
8 shows 
tra of R6G/
e thin films

6                      

r R6G/ A

ectra of R6G
ite thin film
and differe
 and 0.7wt

in Fig. 7. Th
anocomposi
535 nm. It 
ption spect
different A

he Figure 
se in silv
he absorptio

shows th
ption proces

ment in the a

ation 
Th

ut 
% Ag 
% Ag 
% Ag 

ectra of R6G/
ferent Ag na

udy for R6G

fluorescen
/ Ag/ PMM
 at 10-4 R6

                 Ha

34

Ag/ 

G/ 
ms 
ent 
t% 
he 
ite 
is 

tra 
Ag- 

it 
ver 
on 
the 
ss  

 
ve
be
P
sh
pr
su
on
pl
el
pl
be
en
w
in
 

 
absorption p

hickness 
(nm) 
356 
365 
430 
450 

 

G/ Ag/ PMMA
anoparticles 

G/ 

nce 
MA 
6G 

co
na
co
w
pe

ammad R. Hu

ersus the 
ehave can 
lasmonic m
hown to be
rocesses. T
urface enha
n the excit
lasmons 
lectromagne
laced inside
e excited m
nhancement

without ac
ntensity of th

rocess versu

 
A

va
535 
536 
538 
542 

A nanocomp
0.3, 0.5 and 

oncentration
anoparticles
oncentration

wavelength 
eaks of fl

umud and Ma

Ag conce
be illustrat

metal nanos
e able to e

The enhance
anced absor
ation of lo

giving 
etic fields. 
e this enha

more often d
t of the i
ctually in
he light sou

us the Ag con

Absorbance
alue(arb.unt

0.082192 
0.135845 
0.155504 
0.187999 

posite thin fil
0.7wt% con

n and 
s 0.3, 0.5
n with
530 nm. 

luorescence

aryam M. Daw

entration. 
ted as follo
structures h
enhance op
ement effec
rption is b

ocalized sur
enhan

The molec
anced field 
due to inten
incoming 
ncreasing 
urce. 

ncentration. 

e 
t) 

Absor
enhan

1

2

 
lms at 10-4 R

ncentration. 

different 
5 and 0.7w
h exac

The emis
e spectra h

wood 
 

This 
ows. 
have 

ptical 
ct of 
ased 
rface 
nced 
cules 

will 
nsity 
light 

the 

rbance 
ncement 

 
1.7 
2 

2.3 

R6G 

Ag 
wt% 
ction 
ssion 
have 



Iraq

 

been
568
visib
enh
emi
con
incr
nan
beh
enh
gain
insi

D
concen

R6G
4(mole

Fig.
R

Con
 
R6G
film
thes
surf
nan
disp
The
silv
 

qi Journal of P

n observed
, 570 and 
ble region
ancement 
ission spe
centration. 
reases w
oparticles 
avior may 
anced fluor
ned by pl
de the en

Table 3: T

Dye 
ntration 

G 10-

e/liter) 

. 8: Fluoresc
R6G concent

nclusions 
The po

G/ Ag/ PMM
ms by In-situ
se thin fi
face roug
oparticles 

persed in th
e addition o
er nanopart

Physics, 2016

d at wavel
574) whic

n Table 3
in the 

ectra versu
The intens

with incre
concentra

be due to 
rophore exc
lacing the 
nhanced el

The fluoresc

Ag 
concentra

withou
+ 0.3 wt %
+ 0.5 wt %
+ 0.7 wt %

cence emissi
tration and d

ossibility of
MA nanoco
u plasma po
lms have 
ghness. 

are ho
he polymer 
of low conc
ticles to   the

6                      

lengths (56
ch lie in th
 shows th
fluorescen

us the A
sity of pea
easing A
ation. Th
the fact th

itation can b
fluoropho

lectric fiel

cence emissio

tion 
Thic

(n
t 3

% Ag 3
% Ag 4
% Ag 4

ion spectra o
different Ag 

f preparatio
omposite th
olymerizatio

very sma
The silv

omogeneous
R6G matri

centrations 
e   polymer 

                     

35

60, 
he 
he 

nce 
Ag 
aks 
Ag 
his 
hat 
be 

ore 
lds 

ar
th
li
be
in
re
st
la
an
fl
w

 
on enhancem

ckness 
nm) 
356 
365 
430 
450 

 

of R6G/ Ag/ P
nanoparticl

 

on 
hin 
on 
all 

ver 
sly 
ix. 
of 

r  

 
R
op
na
ad
th
ab
fl
pr
na
 

                      

round a pla
he fluoroph
ght intensit
e excited 
ntensity of 
esult, more 
tate then a
arger numb
nd a t
uorescence 

without the p
 

ment versus 

 
560 
568 
570 
574 

PMMA nan
les 0.3, 0.5 an

R6G matri
ptical  prop
anocompos
dditions of 
he nanocom
bsorption pr
uorescence 
reparation 
anocompos

        Vol.14, N

asmonic str
ores suffer 
ty and mor

without 
the light 

fluorophore
automatical
er of photo
total enh

compared
plasmonic st

the Ag conc

Fluorescenc
value 

(arb.unt) 
2481.35 
3200.44 
3826.18 
4000.91 

ocomposite t
nd 0.7wt% c

ix was 
erties   of   t
ite thin film
the silver n

mposite wer
rocess by 2.

by 1.7 
of R6G/ 

ite thin film

No.29, PP. 27

ructure. He
r from a hi
re of them 
increasing 
source, A

es in the exc
lly leads t
ons are em
hancement 
d to a sys
tructure. 

centration. 

ce 
Fluor
enhan

 
thin films at

concentration

changing 
the   prepar
ms.  Where
nanoparticle
re enhances
.3times, and

7 times. 
Ag/ PM

ms  by  In-sit

7-36 
 

reby 
gher 
will 
the 

As a 
cited 
to a 

mitted 
of 

stem 

rescence 
ncement 

 
1.3 
1.6 
1.7 

t 10-4 
n. 

the     
red  
e the 
es to 
s the 
d the 
The 

MMA 
tu 



Iraqi Journal of Physics, 2016                                       Hammad R. Humud and Maryam M. Dawood 
 

 36

 
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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