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Abstract— Dielectric properties of ion induced PVDC (Poly 

vinylidene chloride) were analyzed. Lithium, carbon, nickel 

and silver ion beams were used to analyze the modifications 

induced by swift heavy ions as a function of ion fluence, 

ranging from 1x1011 to 3x1012 ions/cm2. The graphs 

between tangent loss and log frequency for pristine and ion 

irradiated samples of irradiated with 50 MeV Lithium, 85 

MeV Carbon, 120 MeV Nickel and 120 MeV Silver ions 

were plotted. 
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I. INTRODUCTION 

The electrical properties of polymers are a subject which is 

inherently interdisciplinary in nature. Electrical properties 

are closely allied with the mechanical properties of 

polymers studied by both physicists and engineers. A 

primary objective is, thus to produce semiconductive 

properties to the polymers. One of the best methods to 

increase the conductivity is to irradiate the polymers with 

swift heavy ions.Heavy ion irradiation produces 

modifications in polymers in their relevant electrical, 

chemical and optical properties in the form of rearrangement 

of bonding, cross-linking, chain scission, formation of 

carbon rich clusters and changes in dielectric properties [1]. 

The effects of ion irradiations are mostly due to electronic 

excitations and ionization. The effect of ion irradiation on 

the dielectric properties of polymers has been studied earlier 

[2-4]. Swift heavy ion (SHI) irradiation of polymers 

provides a unique way to produce the specific modifications 

in the structural [5], optical [6-7], mechanical [8] and 

electrical properties by depositing the energy of ions in the 

materials. In the present investigations the influence of 

50MeV Li
3+

 ion, 85MeV C
6+

 ion, 120MeV Ni
9+

ion and  

120MeV Ag
10+ 

ion beam in the range of 1x10
11

-3x10
12

 

ions/cm
2
 on the Dielectric properties of PVDC has been 

studied.  

II. EXPERIMENTAL DETAILS 

The samples of Poly vinylidene chloride (PVDC) in the 

form of flat polished thin films (50m) were got from Good 

Fellow Ltd. (England).  

 
Table 1: Doses for the Given Fluence and Ion Type in 

PVDC. 

These samples were utilized as-received form 

without any additional treatment in the size of 1 cm x 1 cm. 

The samples were mounted on the sliding ladder and 

irradiated with lithium (50 MeV), carbon (85 MeV), nickel 

(120 MeV) and silver (120MeV) ion beams using 15 UD 

pelletron facility for the general purpose scattering chamber 

(GPSC) under vacuum of ~10
-6

 Torr at Inter-University 

Accelerator Center, New Delhi. The electronic energy loss 

of characterize lithium (50 MeV), carbon (85 MeV), nickel 

(120 MeV) and silver (120MeV) ions in PVDC polymer are 

 6.627, 23.64, 455.4 and 780.8 eV/ Å and 475.57, 222.89, 

34.57, 25.77 mm respectively [9]. The ion beam fluence was 

varied from 1 x 10
11 

to 3 x 10
12

 ions cm
-2 

. Doses for the 

given fluence and ion type were calculated and provided in 

Table 1[10]. The Precision impedance analyzer 6500B is 

used to measure dielectric properties of pristine and 

irradiated samples of poly vinylidene chloride at room 

temperature in the frequency range 20Hz-1MHz 

III. RESULTS AND DISCUSSION 

The variations in tan loss in the PVDC have been 

investigated before and after irradiation. Variation of loss 

factor (tanδ) with log frequency for pristine and irradiated 

with lithium, carbon, nickel and silver ions reveals that tanδ 

increases as the frequency increases. Tanδ also increases 

with ion fluence. It has been observed that the ion beam 

irradiation enhances the degradation processes of PVDC. 

The variation of the dielectric loss tangents (tanδ) for the 

polymers is shown in fig.1-4 

 
Fig. 1: Log of Frequency variation of Tan loss lithium (50 

MeV) ion beam irradiated and Pristine PVDC 

 
Fig. 2: Log of Frequency variation of Tan loss carbon (85 

MeV) ion beam irradiated and Pristine PVDC 
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Fig. 3: Log of Frequency variation of Tan loss nickel (120 

MeV) ion beam irradiated and Pristine PVDC 

 
Fig. 4: Log of Frequency Variation Of Tan Loss Silver (120 

MeV) Ion Beam Irradiated And Pristine PVDC 

It can be seen that tanδ shows a random behavior 

for PVDC. It decreases upto 4.6 log of frequecy, followed 

by a increase till 4.7 and again decrease upto 5.0 and then 

increase thereafter. Thus no particular trend could be applied 

to the variation of tanδ with log frequency [11].  
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