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Abstract:

We propose to explore one- and zero-dimensionatrele system. By using the techniques of nano r@eict
devices and scanning tunneling spectroscopy, we@are the two low-dimensional electron systems.aFo
nanowire based nano electronic device, the cob&teteen the nanowire and source/drain electrodés wi
form gquantum nanocontact. The nanocontact has thwid-1 nm, a height of ~1 nm, and a length of ~In
and the contact area is about 1 nm by Im. The small contact area results in the dominatlagtrical
properties to the whole nanowire device. Duringdleetrode fabrication and thin film deposition ggeses,
we could make perfect nanocontact, granular, desard nanocontact, or contacts consisting of tviathin
insulating layers with a metal thin film insertedbetween. The physical modulation of the quantum
nanocontacts may create a special system for ggairia-dimensional Fermi liquid, Luttinger liquid,
disordered, or electron hopping systems. On therdtand, we will adopt scanning tunneling spectrpgdo
explore artificial atom states in colloidal quantdots at 5 K. The artificial atom states will chengith the
sizes of the dots, insulating layers between ths, dmd the addition of magnetic atoms inside thte.dn
addition, the colloidal quantum dot exhibits a quam capacitance (Coulomb blockade or single elactro
tunneling) effect at high temperatures. The quandots could be self-assembled into islands or arder
arrays so as to have electron tunneling and capacibupling between neighboring dots. The quantoin
array could create a special collective transpolbcalization system for us to study new physics.

Keywords:

one-dimensional electron system, quantum dot, guamanocontact, nanoelectronics, single electron
tunneling, scanning tunneling spectroscopy
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The electrical property of nanocontact is alwaysaportant issue for either top-down lithography or
bottom-up assembly techniques in order to fabrinateelectronics. A disordered effect in the carftas
ever been discovered but quantitative determinaifdhe disorder effect has not been made. Neveitha
been examined the effect of disorder on other glygiroperties. Here, we investigated both Schottky
contact and variable-range-hopping resistancdseimanocontact between metal electrodes and
nanowires. The hopping resistance of nanocontauirddes the total device resistance for high-rasst
devices, especially at low temperatures. In addlitibe nanocontact disorder was applied to moduraif
physical properties, such as photo- and gas-seiist, in resemblance to an energy dispersiverfiibr
conduction electrons. In contrast to the energyipation feature of a disordered system, the namtacb
disorder multiplies the device sensitivity in comipan with the intrinsic sensitivity of the nanowir
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