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A Geometric Algebra View to Maxwell’s Equations with Applications in Modern Photonics
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Quiz (first 30 minute of each lecture day (4x15%)) and take home exam (40%, 48hrs submitted to
Moodle website)
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Introduce basic geometric algebra to treat Maxwell’s Equations in an elegant from. Use differential
geometry to formula Maxwell’s equations in space and time. Apply these methods to treat radiation
fields of accelerating electrons and metamaterials in transformation optics.

RPNl R RRRANE AMIE I P f RO R SRA KA BN
Bk E R fbeid R g S L g R

Introduce Maxwell’s equation, basic geometric algebra, and differential geometry and learn the
connections between them. Treat Maxwell’s equations in (3+1) Dimension and space time. Derive
Maxwell’s equations in Differential geometry starting from space and time. Apply these approach to
properly treat the radiation field of accelerating electrons and the metamaterials in transformation
optics.
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Period Hours Syllabus

Introduce Maxwell’s equations and Geometric Algebra

8/26 | 9:00-12:35
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(3+1) D and space-time Maxwell’s Equations

8/27 9:00-12:35 .
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Derive Maxwell’s Equations from differential geometry

8/28 9:00-12:35
KA B rRENSAMSES 2

Treat the radiation field of accelerating electrons
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Design the metamaterials in transformation optics

8/30 9:00-12:40
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1.Understand geometric algebra and differential geometry 32 fz % v S &2 ko B i

2.Learn how Maxwell’ s equations can be derived from geometric algebra and differential
geometry 5 A PrR f * e K S P AP KA SR ES R

3.Apply these approaches to properly treat the radiation fields of accelerating electrons and to
design metamaterials in transformation optics &% & 4rif L+ LRI R EFARB L F hig g
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Maxwell’s Equations are the most fundamental theory for all the modern photonics application
devices. In 2015, the United Nation set the year as the International year of light to bring up the
awareness of the importance of Maxwell’s equations to human society since its discovery 150
years ago. Einstein’s special and general relativity all based on Maxwell’s equations. As the
development of modern mathematics, Maxwell’s equations gain a fresh new view other than its
experimental origins. It can be applied to modern photonics and physics.
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