Special Topics:
Spring 2015: PHYS 622 - Credit Hours 3.0
Tuesday and Thursday 8:30 — 9:45 AM Rm 105

Instructor’s Contact Information: Dr. Belay Demoz, bdemoz@umbc.edu or 410-455-2715.

Office Hours: Tuesdays and Thursday 10am — 11pm; other hours arranged by email.

COURSE OBJECTIVE: Introduction to basics of Earth’s atmosphere with emphasis on aerosol, clouds,
radiation, and cloud instrumentation.

SUGGESTED TEXT:
Roger and Yau, A Short Course in Cloud Physics Pergamon Press, 3rd ed.
Handouts and reading assignments from books (see list at the end).

COURSE OUTLINE
I. Atmospheric Aerosols
A good collection of aerosols discussion is available in the following link:
http://biophysics.sbg.ac.at/transcript/aerosol2.pdf
A) Introduction to atmospheric aerosols
i) Importance in atmospheric processes
ii) Description of mechanical generation of salt and dust particles
iii) Gas-to-particle conversion
B) Size distributions
i) Measured and analytic
ii) Evolution of size distributions
i) Homogeneous nucleation and growth: nucleation mode; Growth by diffusion, coagulation,
kinematic, cloud processing (accumulation mode)
iv) Removal: settling, impaction, collision with cloud and precipitating particles (coarse mode)
C) Aerosol measurements: selected topics given as a reading assignment.
D) Aerosols and climate: Global aerosol distributions and their Impacts

1l. Clouds
A. Warm cloud processes
1. Cloud droplet microphysics (homogenous/heterogeneous nucleation, Kelvin equation, solute
effect, CCN)
2. Droplet growth by condensation
3. Initial cloud droplet size distributions (CCN spectrum measurements, effect of CCN on cloud
droplet concentration)
4. Droplet coagulation and warm cloud precipitation processes
B. Ice cloud processes
1. Homogeneous/heterogeneous nucleation, ice nuclei
2. Ice particle growth by deposition
3. Crystal habits
4. Riming, aggregation, breakup
C. Cloud modeling and current topics in cloud physics: A general discussion given by students; guest
lecturer, or as project
D. Cloud and aerosol instrumentation: In-situ; Active and passive remote and examples of application.
A general discussion given by students; guest lecturer, or as project
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I11. Atmospheric Radiative Transfer: Basic concepts
A) Fundamental radiometric definitions and terms
1) Blackbody radiation
2) Kirchoft’s law
2) Planck’s law
3) Application to bodies not in thermodynamic equilibrium
B) Molecular absorption
1) Summary of important absorbing gases in the atmosphere
2) Descriptive summary of molecular absorption principles (vibration- rotation etc)
3) Overview of spectral line shapes
C) Extinction, absorption, and scattering
1) Beer’s law
2) Radiative properties of atmospheric components
3) The radiative transfer equation solution methods
4) Atmospheric optics

Grading

e Student grades will be based on their performance in the following activities or examinations:
Home works/projects 30%

!Student research paper presentation 30%

Mid-term exam 20%

Final exam 20%

Total 100%

Each student will report and present in class a term paper on a research topic of choice but in cloud
physics (broadly defined) - agreed on early during the semester. It is desirable to choose a research topic
close to the student’s research area.

e Students are required to attend all class sessions, unless illness or emergency prevents it (in which
case the student must provide a written explanation to the instructor upon next class attendance, or by
telephone or e-mail in case of extended absence).
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