Recent Research Topics of Solid
State Electronics Laboratory 1n
the Department of Physics 1n
Tsing Hua University

Juh Tzeng Lue

What includes in solid state electronic laboratory?



The characterization of amorphous carbon nitride films grown
by RFCVD method

| ntroduction

In 1985, Cohen developed an empirical model to
express the bulk modulus of covalent solid.

Liu and Cohen predicted that the bulk modulus of
hypothetical compound § -C3N4 may be close to that of
diamond which has a structure similar to the  -Si3N4.

In addition to super hardness, it exhibits to good
insulating property.

Representation of the B -C3N4. The carbon and nitrogen
atoms are depicted as gray and blue spheres, respectively.




Structure of carbon nonatubes
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Sumio lijma

Single-walled carbon nanotube, SWCNT

Multi-walled carbon nanotube, MWCNT
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The model dwelled in reference (C.L. Chen, C.S. Chen, J.T. Lue, Solid State
Electronics 44 (2000) 1733.
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Where F is the external electrical field, # is the field enhancement
factor, V(y) and t(y) are tabulated functions involving elliptic integrals,
X is the electron affinity, 6=E_—E, is the difference energy between
interface conduction band and Fermal level.
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Conductivity dependence on {
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Table 1. The measured data for various Q factors to derive the dielectric constant of silver nanoparticles where fi; (GHz) is the resonance
frequency, Oy is the empty Q factor. Qy is that for pure alumina powder and Q> is that for filled with mixed powder with a filling factor
= 100.

Particle
size (A)  fy (GHz) o On Qn ¢

310 14,164 125000 3061 2288 1462 —44.06 + 7.89i
371 14.166 687500 3061 2288 1688 —47.12 +5.32i

e e Alumina powder or Mixture
IR - AIEDa tubE
i ——3r Air
» Copper wall
+ Coupling loop

Figure 1. Construction detail of the dielectric resonator in which the
radii of the inner hole, the sapphire ring and copper cavity are a, b
and d, respectively, with a length of L.
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Microwave DR for penetration

depth
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P wave 1n
0 2 ® \ /
\ / GaN (bulk dipole) E,=3.4eV

Interface 2

AIN (bulk dipole) E,=6.2eV AIN(bulk dipole)
— < = Interfacet——=—__ = = —
Si(111) Si111)

D : surface strain enhanced surface dipole



For either s- or p-polarized pump radiation, the SH field
of S1(111) can be expressed as

EX =a,(0)+c,cos(3¢p)
EZ” = b_sin( 3¢)

It &,/ c,= 0, the SH pattern 1s sixfold symmetry;
1f a, / c,=1, 1t 1S threefold.

a,. 1sotropic constant

b ,C, : anisotropic constants
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Speculative diagram for surface
ced quantum
nsifion




Geomagnetic intensity & magnetic
declination
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Figure 2. Total peomagnetic intrmety, (GAF 18350, From #muds [1871] with parsssion. Figumn 4. Megnetic declination, IGRF 1965.0. Frem Zmuds {1971] wilh permission
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Diebel, C. E. et al. Nature 406, 299 (2000)
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