Syllabus

Course Code

* *

ASTRB105 Teaching Hours 48 Credits 3

*

Course Name | Particle Astrophysics

*

Instruction

Language
*
School 072
Prerequisite
Name Title Department E-mail

hao_zhou@sjtu.edu.cn

Instructors | Gyenael Giacinti gwenael.giacinti@sjtu.edu.cn
*
Course
Description
The course “particle astrophysics” is a program elective course for graduate students
majoring in Physics or Astronomy. This course introduces particle astrophysics, which is
a new frontier of astrophysics, and its science topics, research methods, and latest
developments to students. The course covers both theoretical and experimental
* developments in the field. On the theoretical aspect, we will discuss the acceleration
English mechanisms of high-energy cosmic-ray particles, different types of gamma-ray sources
Course and their multi-wavelength and multi-messenger radiation; On the experimental side, we
Description | will introduce the detection methods of cosmic ray, gamma ray, neutrino, and
gravitational wave signals, and the operational and future observatories in the world. We
will also give examples of the research topics in the field, to show students how the
research is done, how we do theoretical work and simulations, and how we collect and
analyze data.
Week Content Hours Format Instructor
1 . . . 3
* Introduction of particle astrophysics
Schedules
2 History of particle astrophysics 3
3 ) '_ 3 Gwenael
Introduction of cosmic rays | Giacinti




4 I 3 Gwenael
Introduction of cosmic rays Il Giacinti
5 3 Gwenael
Catalog of gamma-ray sources Giacinti
6 3 Gwenael
Radiative processes Giacinti
7 3 Gwenael
Cosmic-ray acceleration Giacinti
8 | 3 Gwenael
Gamma-ray sources | Giacinti
9 Il 3 Gwenael
Gamma-ray sources || Giacinti

10 Detection methods of gamma rays 3

11 Space-borne telescopes 3

12 Ground-based telescopes 3

13 Gamma-ray observation data 3

14 Statistics in data analysis 3

15 Detection methods of cosmic ray and 3

neutrino
16 Multi-messenger astronomy 3
*
Policy The requirements are listed as below: attendance and in-class performance (20%),
presentation (30%), final project (50%).
*
Particles and Astrophysics: A Multi-Messenger Approach, ISBN-13: 978-3319080505
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