Instructors Notes
Context of assignment within the course
The process of nucleation is normally one of the first topics covered in a cloud physics course.  Most universities have either a cloud physics course or a physical meteorology series.  The text book I use for cloud physics is A Short Course in Cloud Physics by Rogers and Yau.  However, other textbooks like the classic Atmospheric Science: An Introductory Survey by Wallace and Hobbes as well as Fundamentals of Atmospheric Physics by Salby also cover Kohler curves.  Salby is definitely for the professor and is really only appropriate for graduate level courses.  Wallace and Hobbes’ book, while covering the material, does so less quantitatively and too briefly in my opinion.  The material, which I believe is important before this assignment is given, is as follows:

1. It is assumed that students already have atmospheric thermodynamics in a previous semester.  As a result the student should be specifically familiar with concepts dealing with:

a. stability

b. parcel theory

c. humidity

d. The Clausius-Clapeyron equation

e. moist and dry adiabatic processes

f. Thermodynamic Diagrams such as Skew-T’s or Tephigrams

i. CCL

ii. LCL

iii. Theta and Theta-E

iv. LFC

v. locating cloud base and cloud top

2. Whether you teach a cloud physics course or are teaching cloud physics as part of a physical meteorology course, the following concepts should be known to the students in recent past before this assignment is given out:

a. CCN types

b. CCN sources

c. CCN classification

d. typical CCN concentrations in clouds

e. homogeneous and heterogeneous nucleation

f. Kelvin’s equation

g. Raoult’s Law

3. The concepts that follow from this exercise are fairly standard for a cloud physics course.  This topic falls under the nucleation of the liquid phase.   The concepts that follow from those in this assignment are:

a. Growth by diffusion

i. Mass growth rate

ii. Latent heating rate

iii. Maxwell-Mason Equation

b. Modifications to the Maxwell-Mason

c. At this point I stay with warm rain and go into collision and coalescence.  Some people may want to stick with nucleation and diffusion for ice and then start on growth by collection

