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and XRD measurements. Jc was measured by a standard four probe technique. The results 
show by increasing silver nanoparticle size up to 700 nm, Jc increases then decreases by 
further increase in silver particle size. 
 
 
 
 

Absorptions of hydrogen in Ag-CNTs electrode 
 

B Khoshnevisan1 , M Behpour2 , S M Ghoreishi2 , M Hemmati 
1Physics Dept., Islamic Azad university of Qom, Qom , Iran 

2 Chemistry Dept., Kashan University, Kashan , Iran 
 

Electrochemical hydrogen storage in an Ag-CNTs electrode has been studied by XRD 
and Raman spectrum before and after hydrogenation. For purifying the CNTs, acidic and 
thermal methods have been employed. The presence of a clear RBM mode in the purified 
sample’s Raman spectrum at 238cm-1 shows that a significant fraction of the CNTs are 
SWCNTs with an average diameter of about 1.02 nm. The amount of stored hydrogen in the 
electrode is measured during the discharge leg after each cycle of charge/discharge process 
and the optimum value is about 200 mAh/g (after ten cycles). Because the hydrogen 
absorption in a pure silver electrode is very minute, therefore the enhancement in the 
discharge capacity is attributed to the CNTs  

XRD spectrum of the hydrogenated electrode, shows two noticeable peaks at 2и=33o 
and 2и=53o, which indicates a new long range ordering process. 
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Fulde, Ferrell, Larkin and Ovchnnikov (FFLO), first proposed the possibility that a 
superconducting state with a periodic spatial variation of the gap parameter would become 
stable when a large Zeeman splinting is present [1,2]. The order parameter varies periodically 
in space when the Pauli paramagnetism or the Zeeman term dominates the orbital effect. The 
Zeeman splitting could be due to either a strong magnetic field or an internal exchange field. 
Under these fields there is a splitting of the Fermi surfaces of spin up and spin down 
electrons, and the condensed pair has a non-zero total momentum, 2q, which causes the phase 
of the superconducting order parameter to vary. This state is known as the FF state. We 
determine the penetration depth of the Fulde-Ferrell State (FF) for quasi-two dimensional 
(2D) d-wave superconductor by calculating the electromagnetic nonlocal kernel response 
function. The behavior of the penetration depth at low temperatures is an important probe to 
determine the stability of the FF state. We start from a mean field Hamiltonian for the FF state 
and we calculate the electromagnetic nonlocal response tensor relating the current density to 
an applied vector potential to determine the magnetic penetration depth. We show that a linear 
T dependence of the magnetic penetration depth in the FF state superconductor violates 
indeed the third law of thermodynamics and the FF state is unstable due to Nernst theorem. 
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