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agreement with the experimental data on in-gap states and bands, MITs and stripe formation 
in doped cuprates [1-3]. 
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The recent discovery of the superconductivity in the heavy fermionic compound 
CePt3Si have attracted much of the attention of the physics community. The presence of 
strong Rashba kind of spin-orbit coupling in them split the otherwise degenerate electronic 
band into two nondegenerate bands. This peculiarity in the band structure gives rise to 
complicated kind of order parameter whose exact nature is unknown till date. 

Traditionally Josephson junctions in superconductors draw interest both scientifically 
and its applicability in making devices. It has been used in several cases as a probe to the 
order parameter symmetry of the superconductor. It has also been studied in unconventional 
superconductors like spin-singlet cuprate and spin-triplet Sr2RuO4 superconductors. However 
no Josephson junction between nonmagnetic superconductors is known to generate spin-
polarized current. The purpose of this work is to theoretically show that the direction 
dependent tunneling matrix element across the junction between two recently discovered non-
centrosymmetric superconductors like CePt3Si, leads to tunneling of both spin-singlet and 
spin-triplet Cooper pairs. As a consequence, nonvanishing spin-Josephson current is viable 
along with the usual charge-Josephson current. This novel spin-Josephson current depends on 
the relative angle xi between the axes of non-centrosymmetry {n}_L and that{n}_R in the left 
and right side of the junction respectively. This angular dependence may be used to make 
Josephson spin switch. 
S. S. Mandal and S. P. Mukherjee, J.Phys.:Condens.Matter 18(2006) L593-L597  
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Critical current density Jc is one of the most important superconducting parameters 
which is crucial in superconductor’s applications. Introducing silver into the superconductors 
as intergrain filler has been a routine way to increase the Jc. In this work, YBa2Cu3O7-
x(YBCO), was doped by silver nanoparticles and their effect was studied on Jc as the flux 
pinning centers. Silver nanoparticles with sizes ranging from 30 to 1000 nm have been 
prepared using the reduction of silver in ethanol. The stoichiometric amounts of initial 
material of YBCO superconductor were added to the solution. After evaporation of ethanol, 
the obtained powder was used to fabricate YBCO samples. The total weight ratio of silver 
nanoparticles to superconductor was 1:100. The samples were characterized using SEM, EDX 
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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. 
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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. 
PACS: 82.47.–a ; 82.45.Fk ; 81.07.De 
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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. 
 [1] P. Fulde and R.A. Ferrell, Phys. Rev. 135, A550 (1964). 
[2] A.I. Larkin, Y.N. Ovchinnikov, Sov. Phys. JETP 20 (1965)762. 
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