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Highlights 
 A semi-empirical approach to analyze the electron transport characteristics of  11 acene molecular 

spin valve 
 the effect of electrodes modifying the spin-dependence behaviours of these systems in a controlled 

way 
 Iron electrode is  an efficient one to construct 11-acene single molecular spin valve 

 
 
Abstract  
 
A new revolution in electronics is molecular spintronics, with the contemporary evolution of the 

two novel disciplines of spintronics and molecular electronics. The key point is the creation of 

molecular spin valve which consists of a diamagnetic molecule in between two magnetic leads.  In 

this paper, non-equilibrium Green’s function (NEGF) combined with Extended Huckel Theory 

(EHT); a semi-empirical approach is used to analyse the electron transport characteristics of         11 

acene molecular spin valve. We examine the spin-dependence transport on 11 acene molecular 

junction with various semi-infinite electrodes as Iron, Cobalt and Nickel. To analyse the spin-

dependence transport properties the left and right electrodes are joined to the central region in 

parallel and anti-parallel configurations. We computed spin polarised device density of states, 

projected device density of states of carbon and the electrode element, and transmission of these 

devices. The results demonstrate that the effect of electrodes modifying the spin-dependence 

behaviours of these systems in a controlled way. In Parallel and anti-parallel configuration the 

separation of spin up and spin down is lager in the case of iron electrode than nickel and cobalt 

electrodes. It shows that iron is the best electrode for 11 acene spin valve device. Our theoretical 

results are reasonably impressive and trigger our motivation for comprehending the transport 

properties of these molecular-sized contacts. 
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