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A Course Calendar

Required
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Introduction of the course
1
Ch. 1 Atomic Bonds
2 1- 1 Electrons in Atoms
HW #1 Discussion
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4
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5
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6 2- 4 Crystal structure of Oxide Amorphous
Exercise of Ch.2 for Ch.2
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7
3- 1 Lattice and unit cell, 3 - 2 Symmetry
8 Midterm Exam.
9 3- 3 Crystal systems, 3 - 4 Lattice in crystal
3- 5 Lattice plane and irection HW #3 Discussion
10
3- 6 Reciprocal vector Exercise of Ch.3 for Ch.3
Ch.5 Crystal structure
11
5- 1 The crystal structure of metals
12 5- 2 The crystal structure of chemical compounds
Ch.7 Wave and diffraction in solid HW #4 Discussion
13
7- 1 Wave and Fourier transform Exercise of Ch.5 for Ch.5
14 7- 2 X- ray Diffraction in crystal
HW #5 Discussion
15 Review and Final Exam
Exercise of Ch.7 for Ch.7




Chap. 1 Atomic Bonds

1-1 Electrons In atoms
1-1-1 The characteristics of electrons

Alt IS necessary to understand the
properties of electrons before we study the
structure of solids, at o npacking and
binding of atoms.

A To understand the behavior of electrons,
we need to study the quantum mechanical
characteristics of electrons.



Quantum mechanical characteristics of
electrons

1. Quantization of electron energy.
2. Electrons comply with the Pauli exclusion principle.

3. Hel senbergbs uncertainty p

4. Schrodi ngeros wave equatio




Quantization of electron energy.

AFor the atom that has proto
charged, ot he el ectron 0eo0 i
nucleon by the coulomb force.
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Fig. 1-1 B 0 h mat&sc model.
Electron moves on the circular orbital and
the length of circumference of the circle is
equal to the integer multiple of wavelength
of electron wave
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When we consider the electrons motion as a wave, the wavelength of
the electron wave is
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According to the de Broglie relationship,
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From the relationship betweenmomentum and wavelength of electron

h
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And If you substitute the wavelength of eq. (1-5) to the eq. (1-6),
then we can find the velocity of electron

u=(hj(’7) (1-7)
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And If you substitute this to the eq. (1-3), then we can find the radii
of orbitals.
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The radii of orbitals are quantized.

That is, the energy levels of the electron are quantized.



The radii of orbitals are quantized.
That is, the energy levels of the electron are quantized.

If we calculate the quantized radii of quantized orbitals by substituting
the constants in the above equation.

M = 00529 nm
r, =0.2116 nm
r;=0.4761 nm

¥4 = 0.8464 nm



The quantized energy of the electron

And then we can derive the quantized energy of the
electrons.

The kinetic energy of the electron is given by

1
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And the coulomb potential is given by
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Then, the total energy will be
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After we multiply 7 r/2 on both sides of the eq. (1-3), the eq. (:11) will

be
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If we substitute the eq. of orbital radii, then we can get the

equation for the quantized energies.
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Wher -RheiSgn means that the electro
and n Iis the principle quantum n.



N
. For Hydrogen atom, Z=1, then the energy of the electron will be

.Forn=1, 2, 3and 4

. For n=1 K -shell
n=2 L-shell
n=3 M -shell
n=4 N -shell
n=5 O -shell



