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ABSTRACT
Dimension effect is an important effect to understand nanoscience and

nanotechnology. In this work, dimension effect on intrinsic carrier concentration of semi-
conductor has been studied. The study is based on the calculation from the density of state
at 3, 2, 1 and 0 dimensions at temperature kBT<<Eg / 2where Eg is energy gap. Since the
density of state at different dimension has different function, intrinsic carrier concentra-
tion calculated from density of state is expected to vary as a function of dimension. For 2,
1 and 0 dimensions, the energy level are discrete outside the energy gap. Moreover, 1 and
0 dimensions also have degenerated state and the degeneracy has an effect on density of
state. From the calculation, it has been found that the intrinsic carrier concentration of
semiconductor depends on the dimension and is proportional to TD/2 exp(–Eg / 2kBT) where
D is a dimension.

Key words: Density of state, Dimension effect, Intrinsic carrier concentration

INTRODUCTION
Dimension effect is an important effect to understand nanoscience and nanotechnology.

Due to dimension effect, the properties of nanostructures are different from the properties of
microstructures or bulk. For example, density of state (DOS) at different dimension has a
different function as shown in Figure 1. For 3 dimension, DOS is a continuous function with
respect to energy and is related to a square root of energy. For 2, 1 and 0 dimensions, the
DOSs are the discrete function with respect to energy. The lower the dimension, the smaller
the number of available energy values and the discrete function turns into a delta function at
zero dimension.


