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Table 1.

Natural atom and artificial atoms.

Lymann-sorozat

Natural Atom

CNT Artificial Atom

S. Moriyama et al. Ref. 10

Semiconductor Artificial
Atom (Vertical Type)

Balmer-sorozat

S. Tarucha et al.
PRL 77, 3613 (1996) R

Size

# of electrons

Frequency of discrete levels
Charging energy
Cofinement potential
Magnetic field effect

~a few A

1~100

visible to X-ray
ionization energy
3D Coulomb
Zeeman effect

~a few nm (diameter)
~100 nm (length)
0~10000
Submillimeter to THz
>10 meV (1~10THz)
ID hard wall

Zeeman effect

~submicron (diameter)

~ 10 nm (thickness)

0~10

Microwave to millimeter

~1 meV

2D harmonic

Orbital and Zeeman

(when B is perpendicular to the
disk)

Paschen-sorozat

n=35 =6

KERFDFHFN

Schematic picture of
quantum states
(Quantum states and
degeneracy)

n=1(2)

A B(4)

2
)
«

n=3 (6)
n=2 (4)
n=1(2)
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