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Background





Multimessenger astrophysics

http://www.phys.ufl.edu/faculty/bartos.shtml

http://www.phys.ufl.edu/faculty/bartos.shtml


Astrophysics



Astronomy and Astrophysics 
Decadal Survey 2010

https://en.wikipedia.org/wiki/Astronomy_and_Astrophysics_Decadal_Survey

https://en.wikipedia.org/wiki/Astronomy_and_Astrophysics_Decadal_Survey


Cosmic Dawn:
Searching for the First Stars, Galaxies, and Black Holes 

New Worlds:
Seeking Nearby, Habitable Planets 

Physics of the Universe: 
Understanding Scientific Principles 







Cosmic laboratories
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Week 1. Stars' end.  - Possible ends of stellar life cycles, including white dwarfs, core collapse, 
and disintegration.

Week 2. Neutron Stars.  - What neutron stars are, how they are formed, and their properties. 
Neutron star equation of state.

Week 3. Black holes - What black holes are, how they are formed, and their properties. 
Schwarzschild radius, spin,  charge, mass, hair.

Week 4. Supernovae   - Types, explosion mechanisms, emission properties, remnants.

Week 5. Accretion   - Gas accretion onto black holes or neutron stars. Origin of accreted gas, 
geometry (Bondi/disk).

Week 6. Astrophysical particle acceleration   - Relativistic outflows, their formation, and how they accelerate particles. 
Cosmic rays, gamma rays, high-energy neutrinos.

Week 7. Gamma-ray bursts   - History, properties, populations.

Week 8. Afterglow emission   - Origin, properties.

Week 9. High-energy observatories  - Most important observatories that detect cosmic rays, gamma rays, and 
high-energy neutrinos; observation principles.

Week 10. The high-energy Universe  - What has been observed, observational techniques, open questions. 
Cosmic rays, gamma rays, high-energy neutrinos.

Week 11. Gravitational waves   - Definition, detection, astrophysical production.

Week 12. Compact binaries   - Formation channels, properties, eccentricity.

Week 13. Searching for gravitational waves   - Search techniques, challenges.

Week 14. Kilonovae - ...and other emission from compact binary mergers.

Week 15. Cosmology with gravitational waves

Week 16. Multimessenger astrophysics and open questions



Compact objects and their formation

Week 1. Stars' end.  - Possible ends of stellar life cycles, including white dwarfs, core collapse, 
and disintegration.

Week 2. Neutron Stars.  - What neutron stars are, how they are formed, and their properties. 
Neutron star equation of state.

Week 3. Black holes - What black holes are, how they are formed, and their properties. 
Schwarzschild radius, spin,  charge, mass, hair.

Week 4. Supernovae   - Types, explosion mechanisms, emission properties, remnants.



High-energy emission and its observation

Week 5. Accretion   - Gas accretion onto black holes or neutron stars. Origin of accreted gas, 
geometry (Bondi/disk).

Week 6. Astrophysical particle acceleration   - Relativistic outflows, their formation, and how they accelerate particles. 
Cosmic rays, gamma rays, high-energy neutrinos.

Week 7. Gamma-ray bursts   - History, properties, populations.
Week 8. Afterglow emission   - Origin, properties.
Week 9. High-energy observatories  - Most important observatories that detect cosmic rays, gamma rays, and
Week 10. The high-energy Universe  - What has been observed, observational techniques, open questions. 

Cosmic rays, gamma rays, high-energy neutrinos.



Gravitational waves – sources, detection, use

Week 11. Gravitational waves   - Definition, detection, astrophysical production.
Week 12. Compact binaries   - Formation channels, properties, eccentricity.
Week 13. Searching for gravitational waves   - Search techniques, challenges.

Week 15. Cosmology with gravitational waves



Multimessenger astrophysics and 
questions at the frontier

Week 14. Kilonovae - ...and other emission from compact binary mergers.

Week 16. Multimessenger astrophysics and open questions



Logistics

• Course website: http://phys.ufl.edu/courses/phz7097/spring20/
• Main course requirement: classroom participation, homework and 

final presentation
• Office hours: Friday 1pm-2pm, or please email and we’ll set up a time
• Textbook: none (optional)

http://phys.ufl.edu/courses/phz7097/spring20/
http://iopscience.iop.org/book/978-0-7503-1369-8

