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BMEMBEZE  The focus of this course is to improve writing and discussion skills.
1. Be able to read and understand newspaper articles on scientific topis in English.
2. Be able to answer comprehension questions from the articles.
3. Be able to communicate ideas and opinions effectively in English.

FEEE Be able to communicate with others in English.
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The focus of this course is to improve writing and discussion skills. Students will be
expected to read various thought-provoking articles and answer comprehension and dis-
cussion questions for homework. The discussion topics will be largely science based, but
some may be related to social issues. There will be several writing assignments during
the semester to be done as homework. In-class tasks will be centered on discussing the
reading materials and related issues. However, writing and note-taking skills may also be
addressed.
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BRE Class materials will be distributed in class by the instructor or be made available on the
class website.
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and class participation.
Regular attendance is a requirement for this course. More than 5 absences will result in
an ‘F*.
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3.1, HiHAERR

RRALFYIEPHTR T

REEIREC Topics in Elementary Particle Theory 1

TWEI—-R 240193 +oN\U VT 0 24PHYS6F308

B 2

BEHE EEH EL EE

BREZA One can visit the instructor in his office at any time.

BIEXNSR

FERHA B~ K5 IRR

BER H/E304 =

REFRE

BRI EBEE  The purpose of the present course is to present:
(1) thermal history of the Universe
(2) gauge invariant cosmological perturbation theory
(3) inflationary cosmology
(4) methods of analyzing the angular power spectrum

FEER The goal of this lecture is to acquire the basic knowledge and calculational technique of
the cosmological perturbation theory so that one can analyze the CMB data and search
for promising inflationary models.

BESH

LS eI

REEHE

1. Hubble’s law, cosmic microwave background
2. Friedmann equation
3. Relativistic and non-relativistic particles, Age of the universe
4. Quantum fluctuations of matter fields
5. Gauge invariance and gauge fixing, Perturbed Einstein equation
6. Flatness and horizon problems, The idea of inflation
7. Density fluctuation generated during inflation
8. Non-Gaussianity
9. Big bang nucleosynthesis, Deuterium, Light elements
10. Baryon number generation
11. Recombination and decoupling
12. The Boltzmann equation
13. Angular power spectrum of the temperature fluctuation
14. Silk damping, Cosmological parameters

15. CMB polarization
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WEMNICE  Choose one of the references listed below and read it very carefully and thoroughly.
72%E
BRE No textbook will be used.
SE Xk (1) S.Weinberg, Cosmology (Oxford Univ.Pub.,2008),
(2) S.Doddelson, Modern Cosmology(Academic Press, 2003),
(3) D.S.Gorbunov and V.A.Rubakov, Introduction to the Theory of the Early Universe
(World Sci. Pub.,2011),
(4) D.H.Lyth and A.R.Liddle, The Primordial Density Perturbation (Cambridge Univ.
Press. 2009)
(5) M.Giovannini, A Primer on the Physics of the Cosmic Microwave Back-
ground(World.Sci.Pub., 2008)
BAEETAT Exam.and/or homework
XYk This course will be delivered in English if necessary.
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M. Henkel, H. Hinrichsen, S. Lubeck, Non-Equilibrium Phase Transitions: Volume 1:
Absorbing Phase Transitions, Springer (2009).
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