
Dr. Jingqiu Mao (Reichardt 188, 907-474-7118, jmao2@alaska.edu) 

Office Hours Tu, Th 11:20A-12:20P and any other time by appointment  

Class Tu, Th, 9:45A-11:15A. Hybrid mode (online for the first two weeks and face to 

face teaching will be decided for the following weeks). 

Text: Introduction to Atmospheric Chemistry, Daniel J. Jacob 

(Available online: 

http://acmg.seas.harvard.edu/people/faculty/djj/book/index.html) 

Supplements 



If you feel you have a lack in either (A: Atmospheric structure) or (B: Basic chemical principles), you 

should attend the tutorial sessions.  These sessions will be held during the first three weeks of classes 

at a time that is convenient for interested students.  In addition to these basic topics, we will cover the 

following topics, but some knowledge in this area would be beneficial: 

Chemical equilibrium, Chemical kinetics, Oxidation states, Chemical catalysis, Basic photochemistry  

Course Structure  

Classroom sessions, held twice a week, discuss theoretical and practical aspects of atmospheric 

chemistry.  The class-time lectures and discussions will follow the course’s textbook. Problem sets are 

assigned every two weeks.  The solutions to problem sets are due at the beginning of class on Tuesday.  

Please begin the problem set early so that you do not have a deadline crunch and are able to ask 

questions regarding the problems.   

The other half of the material will come from a term paper and an AGU-type presentation.  The 

guideline is attached at the end. All students will participate the term project.  Undergraduate student 

can choose to work with any graduate student on their project. Graduate student will give an oral 

presentation on their project at the end of the semester and submit a term paper. 

 

Course Policies 

Behavior and Collaboration- Students are expected to conduct themselves professionally at all times.  

Disrespect of the classroom learning environment, instructors, and fellow students is not tolerated!  

Collaboration and working in small groups is a key component of classroom time. 

Honor code and Academic integrity- Students are expected to conduct themselves in accordance with 

the UAF Honor code. The Chemistry Department policy states: Any student caught cheating will be 

assigned a course grade of F. The student’s academic advisor will be notified of this failing grade and 

the student will not be allowed to drop the course. 

Instructor-Initiated Withdrawals- Any time up to and including the final date to drop a course with a 

“W,” the professor has the right to withdraw a student that “...has not participated substantially in the 

course.” 

Problem sets and Late work: You are welcome, and encouraged, to discuss the problem sets with each 

other. However, problem sets should always be solved and written up individually. All calculations, 

graphs, etc., should be completed individually. Show all work, explaining in sufficient detail how you 

arrived at the answer. Some questions will be easy to answer, and you may be able to do them in your 

head but you must still explain how you arrived at your answer. 

Homework problem sets are due on Tuesdays at the beginning of class.  Ten points will be deducted 

(out of 100 total points) for each day late, up to the third day, after which the problem set will 

receive no credit.  If you have to travel for a conference or have another emergency, I will make every 

reasonable attempt to accommodate these issues as long as you either inform me before a planned 

absence or immediately after an emergency.  Meeting deadlines is important to allow for timely 

correction and return of the problem sets.  Everyone is allowed to hand in one problem set late (by 

5pm Sunday) without penalty.   

Grading Criteria: 

Midterm exam 



Problem sets 40% 

Term Paper 15% 

Presentations 15% 

 

Graduate-level students also lead a term project and give in-class presentation, which is a graded 

activity, and all students are given credit for participation in the in-class discussions of oral 

presentations. 

Tentative Grade Scale: 

A 90 - 100% 

B 80 - 89% 

C 70 - 79% 

D 60 - 69% 



Every qualified student is welcome in my classroom. As needed, I am happy to work with you, 

disability services, veterans' services, rural student services, etc. to find reasonable accommodations. 

Students at this university are protected against sexual harassment and discrimination (Title IX), and 

minors have additional protections. As required, if I notice or am informed of certain types of 

misconduct, then I am required to report it to the appropriate authorities. For more information on your 

rights as a student and the resources available to you to resolve problems, please go the following site: 

www.uaf.edu/handbook/. 

  
 

http://www.uaf.edu/handbook/


Guidance for Term paper and Presentation (Aug 2020) 

 

In-depth review of narrow topic, showing familiarity with at least 3 journal papers, 

or a paper describing and drawing conclusions from your own research project. 

 

Due Friday NOV 30 by MIDNIGHT in my inbox jmao2@alaska.edu. 
 

Do not turn in late. If you do, each day late will be marked down one whole letter 

grade. 

 

Overall Objective of final project: 

 

Practice

mailto:jmao2@alaska.edu.


¶ Title should describe in a specific manner the content you are covering. If you 

are focusing on a specific location or season, be sure to include that in the title. 

 
¶ Abstract should include a brief statement of the scientific question to be 

addressed and why it matters; the approach(es) to address this question; and must 
summarize key messages and findings. 

 
¶ Introduction provides the context for the question being addressed. What 

background information must the reader know in order to understand the rest of 

the paper? Remember to assume the reader has taken this course, so it should not 
be a textbook discussion. What work has previously been done, and what 

questions remain, that you are addressing here? It’s often effective to end your 
first paragraph of the intro with a statement communicating the objective of the 

paper so the reader immediately knows where you’re headed. The objective and 
how you are tackling it can be elaborated on in the final paragraph of the 

introduction. 

 
¶ Approach (or “Methods”) describes the techniques or methods used to address 

the question. Be sure to discuss their strengths and limitations. Include any 
background material the reader may need – i.e., few sentences on how the 
instrument works or how the lab experiment was set up, or what goes into the 

model (with references that point to more detailed information). 

 
¶ Results and Discussion. (A side point on writing style -- ,¶P generally not in 

favor of having a section titled ³5HVXOWV´ and then a separate section of 
³'LVFXVVLRQ´� This is clearly a difference from the typical structure for a 

scientific publication! I prefer to organize headings summarizing what is actually 
in the section and discussing the results where they are presented, but again, this 
is my own style. ) 

Subsections are appropriate, even under Results and Discussion headings. For 

example: 

2. Sensitivity of climate to changes in air pollutant emissions 

Include text describing general points here. 

2.1 Ozone precursors (subsections here of NOx, CO+NMVOC, CH4) 

Include specific points on ozone here. 
2.2 Aerosols 

Include specific points on aerosols here, or even have further 

subsections on individual aerosol cm6912 0 612 792 re
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Very-short lived halogen species and stratospheric chemistry 

Stratosphere-troposphere exchange and impacts on chemical budgets  

Oxidizing capacity as determined from observed methyl chloroform or 14CO  

Isotopes in atmospheric chemistry (sulfate, nitrate, water, or hydrocarbons)  

Methane trends (paleo, preindustrial-to-present, or recent decades) 

Methane role in oxidizing capacity and/or air quality  

Chemistry occurring on dust or other aerosols  

Sources of baseline ozone levels in surface air 

https://facss.mit.edu/

	C606_Mao_Fall20_syllabus_v1
	CHEM F606 (cross listed as ATM F606) Overview and Schedule ---- Fall 2020

	FinalProject_guidelines_2020
	Guidance for Term paper and Presentation (Aug 2020)
	“AGU-style” Presentation:
	Paper structure:
	EXAMPLE TOPICS
	Role of denitrification in stratospheric ozone hole
	Polar stratospheric cloud formation and chemistry
	Lightning NOx and atmospheric oxidizing capacity
	Very-short lived halogen species and stratospheric chemistry
	Stratosphere-troposphere exchange and impacts on chemical budgets
	Oxidizing capacity as determined from observed methyl chloroform or 14CO
	Isotopes in atmospheric chemistry (sulfate, nitrate, water, or hydrocarbons)
	Methane trends (paleo, preindustrial-to-present, or recent decades)
	Methane role in oxidizing capacity and/or air quality
	Chemistry occurring on dust or other aerosols
	Sources of baseline ozone levels in surface air
	Atmospheric budgets of oxygenated volatile organic compounds (e.g., acetone, ethanol, methanol, glyoxal, etc.)
	Tropospheric halogen chemistry
	Peroxy acetyl nitrate and long-range pollution transport
	Isoprene oxidation and secondary aerosol or ozone formation
	Monoterpene oxidation and formation of secondary organic aerosols
	Paleo atmospheric composition
	Planetary atmosphere (choose a planet or set of chemical reactions)
	Radiative forcing from non-CO2 species
	Trends in regional air pollution (choose a pollutant/region)
	Mercury budgets or oxidation pathways
	Persistent organic pollutants Dry deposition
	Wet removal (gases or aerosol)
	Emissions from the biosphere: soil NOx, isoprene, terpenes, wildfires, or methane
	Alternative 1– write a research paper on your Atmospheric Chemistry project:


