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ABSTRACT   We show details in the figure below of the closely-coupled packaged (5 5 12)Si quantum-MOSFET “Siamese Transistor” at Vg=2V discussed in the presentation on Tuesday. Narrow current spikes are seen in the output curves at 300K on 0.155V increments in both Ids and Isd at the integer spin-electron positions 2, 6, 8, 11. These appear to result from electron filling of near-1D nanowire artificial atoms that are horizontally disposed on an otherwise standard (5 5 12)Si MOSFET.  They are similar to the “magic numbers” 2, 6, 12, 20 observed by S.Tarucha et al., Phys. Rev. Lett. 77, 3613 (1996), who passed electrons through a voltage-gated 2D thin vertically disposed cylindrical quantum dot at T ≈ 1K.  They are also reminiscent of the magic numbers 2, 10, 18, 36 for the filling-factors of the normal 3D inert atoms He, Ne, Ar, and Kr.  We discuss the quantum orbital restrictions causing the filling numbers to vary on going from 3D-real to 2D to 1D-artificial atoms. We also propose a possible mechanism for the two anomalous negative spikes among the 24 positive current spikes. Then we show the absence of the spikes at 77K for the above MOSFET after hot electron damage of the nanowires at high Vsd.
          We also demonstrate 300K normalized output curves at Vg=2, 3, and 4V for a probed (114) MOSFET with current flowing from S to D perpendicular to the <110> atomic ridges.  We explain why there are only small random spikes in this high index Si device. 

          A micrograph is shown of several MOSFETs fabricated with current flowing in different directions around the clock on (5 5 12) wafers, as well as C-V and other test results to analyze our material and process.  Our preliminary data shows that the electron mobility is generally highest when the current flows parallel to the <110> atomic ridges.
[image: image1.emf]74N 300K nMOS (5 5 12) current parallel to <110>, 0.155V scale
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(Please print-out this figure to remove the kinks in the spikes.)
