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INTRODUCTION

Due to its chemical stability, high conductivity 

on doping, and their non-linear optical properties, 

poly(3,4-ethylenedioxythiophene) is among the few 

years systematic efforts were aimed at investigating 

the molecular and electronic structure of poly(3,4-

ethylenedioxythiophene) oligomers and its derivatives 

band of polymer is related to the lowest allowed energy 

of its monomer units and to the bandwidth resulting 

The energy band gaps obtained from band structure 

calculations for solids are analogous of the energy 

differences between the highest occupied molecular 

orbital and lowest unoccupied molecular orbital energy 

low band gap, it is desirable to start with monomer 

units with small excitation energies, therefor a prior 

excitation energies are to calculate the energy of the 

poly(3,4-ethylenedioxythiophene) is a linear chain of 

design of conducting organic polymers which have an 

differences underestimate the band gap compared to 

the experiment, the shift is almost  and very systematic 

does not closely relate to excitation energies due to the 

In this regard, we investigated the geometric and electronic 

structures of poly(3,4-ethylenedioxythiophene) 

re

THEORETICAL BACKGROUND

ground state energy of a 

molecule can be expressed in terms of electron density, 

(r) as [9]:

E [ F [ v(r) (r) dr

where v(r) is the external potential and F [ ] is 

µ and 

hardness, 

second partial derivative of E [ ] with respect to the 

amount of electron N constant external potential v(r), 

E [ ] N)
v(r)

  and 2E [ ] N2)
v(r)

The energy of a molecule as a function of N can be 

written as a Taylor series expansion:
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N becomes very small the 

equation becomes:  

E [ N + N2 N3 

Inverse of hardness is the global softness, S, expressed 
as:

S )

To compute µ and 
is helpful [13]:

µ

where IP  E [ ]

- E [ ] E [ ] - E [ ]

selectivity and reactivity can only be studied using the 

softness s(r

s(r) (r) µ)
v(r )

(r) )
v(r )

  µ)
v(r )
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S

s(r) dr

where f (r 

COMPUTATIONAL METHODS   

used in combination with the correlation functionals of 

RESULT  AND  DISCUSSION   

Initial geometry optimized for monomer of poly(3,4-

the stable geometries of (3,4-ethylenedioxy thiophene) 

for organic -systems are usually determined either in 

our calculations are for isolated molecules in the gas 

phase, we have attempted to compare our calculation to 

monomer n
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t

In other word, the increasing of chain length is not 

-

to dimer the energy gap showed rapid decrease after 

the n increases, the energy gap will not shows interest 

lead to note that the large length does not give narrow 

increases led to increase the ability of doping it with 

Where contribution of each periodic unite that add to 

µ), per periodic 

potential, so we can note the role of the second periodic 

decreases as increasing of the number of the periodic 

CEP-31G.
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CONCLUSION

the best method for the geometry optimization of 

potential, global hardness and ionization potential 

will decrease according to increase the length of the 
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