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- ~ Abstract

This report is results of the three years term project. Several subjects
have been done in this period. The first subject is related to the electric
field effect of high Tc superconductors. High Tc superconductor is
sonsidered as alternately stacked metal and insultating layers. The
electric field is applied along the stacking direction and inverstigated
with8in the frame of Ginzburg-Landau theory with the coupling gs
between metallic alyers. The transfermatrix method is proposed and
used to get the analytic expression of the transition temperature Tc and
the criterion for the enhancement of Tc which the eectric field is applied.
The second subject is hybrid quantum network. In this network, the
transmission probability sepectra of electron show up an intrinsic
conductance dip. The superconducting ring causes this intrinsic
conductance dip. The third subject is the oscillation of
magneto-conductance in 2DEG-superconductor junctions stem from two
sources: one is the interference of wave funciotns of quasiparticles owing
to multiple Andreev reflections at the interface the other is attributed to
variation of the number of the prepagation modes when introducing the
Isolating barrier. The energy dispersion nelations of electrons in the
hetero-semiconductor exhibit an oscillating structure superimposed on the
handau levels. It is the oscillating behavior of the dispersions may
strongly modify the magneto-conductance oscillations (MCO). The
physical pictures of the MCO is proposed in a phenomenological way to
fit our numerical results. It is anticipated that the magnetoconductence
spectrum can be engineered by changing the height, width, and the
position of the isolating barrier layer.  The fourth subject is
semiconductor/magnetic barrier/superconductor junciotn. The nove
properties of conductance of such system are due to Andreev scattering.
These properties can be understood via the physical picture of a
semi-classical cyclotron orbits of quasi-particle. The fifth subject is the
magnetic properties of nano wireiron. The magnetic morrents of linear
chain Fe atom, fcc iron nano wire and bcc iron nanowire are calculated by
abio-intio full linearized angmented plane wave (flapw) method. It is
found that the magnetic moment of iron atom on nanowire and linear
chain is strongly correlated with the coordination number. The sixth
subject is the sensitivity of complete band gap of two dimensional
photonic crystal with sguare lattice on the position of circular cylinder.



It is found that complete band gap is amost unchanged for circular
cylinder snifting away s<1.5% (crystallattice) from the center of the
square lattice for a certain filling factor f=0. At the position of
maximum complete band gap, alittle increasing s, the complete band gap
dops rapidly. The feature of sensitivity of complete band gap on sis a
novel characterization in this system. This finding is very help full in
the process of fabricating sample.

Keywords: high Tc superconductors, electric field effect,
2DEG-superconductor junction, magneto conductance oscillation,
Isolator barrier, Andreev reflection, magnetic barrier, iron manowire,

magnetic moment, coordination number, photonic crystal, square lattice,
complete band gap.
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