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This course focuses on electromagnetic phenomena and quantum
effects. We will review four Maxwell equations, closely related to
the daily electromagnetic experiences, and introduce key concepts
of guantum physics, mainly responsible for various applications of
quantum mechanics. The central theme of this course emphasizes
that the quantum age is coming and, in particular, with substantial
effects on electric, magnetic, and/or optical properties of matter.

Maxwell's Equations”

Name Equation
Gauss’ law for electricity % - dA = encl €0
Gauss’ law for magnetism 51; B-dA
Faraday’s law § E-ds = — dq){”
Ampere—Maxwell law EﬁB < ds = ey dj; + Lolenc

“Written on the assumption that no dielectric or magnetic materials are present.
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One-dimensional Schrédinger Wave Equation: 'V (x,t) = Iha‘{’(x,t),
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In the 3-dimensional case, V =V (F)=V(X,Y,2):
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The Laplacian V* in the spherical coordinate system is expressed as
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According to the Coulomb attraction between the electron and proton in a

hydrogen atom, V(r)=-ke?/r, we apply the time-independent Schrodinger
equation in spherical coordinates to describe a single particle of reduced
mass i (1/u=1/Mp+1/me) moving in a three-dimensional space:
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