Resume of G. Bothun

Education: 

· B.S. Astronomy,    University of Washington, Seattle WA, June 1976 

· Ph.D. Astronomy, University of Washington, Seattle WA, August 1981  Thesis Title: A Multiwavelength Investigation of Spiral Galaxies in Clusters of Galaxies
Professional Employment 

· Scientific Programmer: The Very Large Array Radio Telescope NRAO 1977 

· The University of Washington, Astronomy Instructor 1980-1981 

· Harvard-Smithsonian Center for Astrophysics, Center Research Fellow 1981--83 

· California Institute of Technology, Bantrell Research Fellow 1983--86 

· The University of Michigan, Assistant Professor in Astronomy (1986--1989) 

· The University of Michigan, Associate Professor in Astronomy (1989--1990) 

· The University of Oregon, Associate Professor in Physics (1990--1995) 

· The University of Oregon, Professor in Physics (1995--present) 

· The University of Oregon, Professor in Environmental Studies (2000—present)

Other Professional:

· UNIX System Administrator for Physics Department

· Webmaster for various educational technology curriculum projects

· Director, University of Oregon Pine Mountain Observatory (1990 – present)

· Scientific Editor, The Astrophysical Journal (1996---2002)

· National Academy of Sciences Decadal Panel (1997—2000)

· Phi Beta Kappa Visiting Scholar 2000---2001 

Professional Societies 

· American Astronomical Society 

· American Association for the Advancement of Science 

Professional Experience: 

Research Productivity 

· 188 Papers in Peer Reviewed Journals (1980-2008)

· Original Member: ISI Highly Cited Researcher in Space Sciences (1980-2000 period) 

· One Graduate Level Textbook: Modern Cosmological Observations and Problems 
· One Undergraduate Textbook: Cosmology: Mankind's Grand Investigation 
· Approximately 25 Popular Articles (Newspapers/Popular Magazines)

· Over $3.0 million in grant funding from NASA and NSF since 1986 

· Chair of Numerous NASA Peer Reviews 

· Approximately 2000 nights of Observing since 1980 on most of the major radio and optical telescopes in the world 

· Extensive experience with Space Based instrumentation - including the Hubble Space Telescope 

Research Interests: 

· Galaxy formation and evolution 

· Dwarf Galaxies 

· Galaxies of Low Surface Brightness 

· Large Scale Structure 

· Clusters of Galaxies 

· Observational Cosmology 

· Applications of Instructional Technology

· Climate Change Indicators

Honors College Thesis Student Supervision:

1. Harvey Rogers – Pacific Northwest Climate Change – 2004

2. Jesse Jenkins – Well to Wheels Analysis of 2020 Light Vehicle Fleet - 2005

3. Jessica Bliss – Oil Exploration in Ecuador and Indigenous Rights - 2005

4. Alexandra Luftig – Properties of Watershed Invertebrates – 2006

5. Joseph Sneed – Carbon Taxation in China - 2008

Miscellaneous:

· Initiated the Electronic Universe Project - a Web server dedicated to public outreach and education by delivering real data, explanation and analysis to the lay public. This has been on the air since Feb 9, 1994 

· Developed suite of Java based simulation tools for introductory classes in physics, astronomy, and environmental studies.  Widely used Nationwide.

· Have given over 100 public lectures since 1984 to various groups
· Helped developed the new Environmental Studies/Sciences program at the University of Oregon

· Supervise the Friends of Pine Mountain Observatory Educational outreach program which visits 200+ K12 classrooms a year in the State of Oregon and which accommodates approximately 2500 visitors per year during the summer to the observatory.

· Have lead numerous K12 teacher development workshops

Overview of Proposed Courses:

For the last 5 years I have taught an HC 441 course on global energy generation and policy with specific focus on renewable energy technologies and policies that enable their implementation.   This course has been very successful in terms of student engagement and interest as it deals with real world issues.   Last year and again in Spring term 2009 I am teaching the companion course to global energy generation which is global climate change.   Detailed descriptions of the foundation of both courses are attached to this overview but I emphasize that I try to make the course as topical as possible as the dynamics associated with these two areas are highly fluid - the best proxy for this situation is shown below which depicts the price of crude oil over the last 12 months.  As a result of what is happening in the real world, various topics drift in and out of focus and attention in this class as the real world changes.   For the most part, students emerge from these courses feeling highly educated about an important set of real world problems - thus, for me, they are, by far the most rewarding courses I have taught to date.  A final benefit is that these courses to produce a few HC senior thesis every year on topics related to what was covered in one of these two courses.   Hence I am proposing to continue to offer these two courses on an out-load basis, in addition to the regular courses I teach within physics or environmental studies.

[image: image1.png]$ / Barrel

$160
$140

$120

»
3 =2
% =
= S

B3
>
=3

$40

@
~
S

NYMEX Crude Oil Futures
Close ( Front Month )

e

$46.34

A
2008 04/04/2008 06/04/2008 08/04/2008 10/02/2008 12/02/2008

12/03/2007 02/04/

01/03/2008 03/05/2008 05/05/2008 07/03/2008 09/03/2008 10/31/2008 01/02/2009
Dec. 3, 2007 - Jan. 2, 2009 wrRe Economics 2009

Wwwwtrg.com
(479) 2034081

—— Close




HC 441 Course Proposals:  (Fall 2009)
The Physics and Politics of Global Energy Generation

It is becoming increasingly recognized that the Earth’s climate system is a shared resource for all nations and cultures and that no one actually owns the climate system, despite the western world’s best attempt to claim ownership through manipulation.  Similarly, as the need for sustainable energy generation from largely renewable resources emerges in the political consciousness of the world, there is a growing recognition that success in this endeavor may demand international cooperation.  Indeed, over the last 5 years the general area of Energy Policy and Generation has taken on a decidedly international flavor and the most positive and aggressive steps towards reducing the carbon footprint are the government led initiatives in Germany and Spain.  Recently, the European Union (EU) has taken small steps towards collaboration and in March 2006 The European Commission published an extensive white paper on the various green energy options that the EU, as a whole, could utilize.  The contrast between the semi-forward thinking of European governments and that of the continued US belief that the world remains infinite and that economics will naturally create a sustainable energy market is now stark and students need to be educated in this reality.  Indeed, the very reason to be optimistic about our energy future is the steps that have occurred in Europe in just the last year.  These steps are highlighted by the announcement last October (2007) that Germany has a goal of being having an energy portfolio where 45% of total energy comes from renewables by the year 2035.  While individual states in the US are setting some Renewable Portfolio Standards (e.g. Washington and Oregon) the integrated effort of the US in this regard remains embarrassing.  Ironically, a lot of US companies in various alternative energy technologies have been awarded relatively large contracts by the EU.
Within the last two years, two principle drivers have emerged which are radically reshaping energy policy in Europe and providing a renewed sense of urgency.  These drives are

· The very real prospect of the Russian Natural Gas Cartel (consisting of Russia, Iran and Qatar) emerging has a complete monopoly on the worldwide supply of natural gas.  If the EU would continue on the business as usual (BAU) course, they would become utterly dependent on this Cartel in a similar way that the US is so dependent on foreign oil.  Avoiding this future requires more renewable energy generation within EU territory.

· In the last two years, the consumption/production rate of China has skyrocketed to levels that no one every imagined.  At this pace, sometime in the summer of 2008, China will output more collective green house gas emissions than the US.  As little as two years ago, China was projected to achieve this distinction in the year 2013.  In addition, China is using steel at an unsustainable rate which potentially will deplete the world’s supply of steel within a decade which would be a major disaster.   Moreover, at the current rate, China is on pace to use more earth material resources over the time period 2005-2025 than the US used over the time period 1900-2005.  China’s consumption footprint on the planet potentially is unprecedented and this makes energy generation and policy a global political issue.  The emergence of the Tata Motors “people’s car” potentially will enable 2 billion new drivers driving around in highly polluting, cheap vehicles.
In sum, when I first started teaching this course (spring term 2003), US Energy policy had the biggest impact on the world.  That situation has now changed and thus the emphasis of this course will take on a more international flavor.

The core nature of the course, however, will remain intact.  This core is defined by the following elements:

· The physics and engineering associated with electricity generation and its distribution.

· How nana-science and nana-materials development may shape future energy generation technologies, distribution systems and most importantly, energy storage.

· The potential yields of various alternative energy technologies (wind, solar, biomass, geothermal, wave, tidal) in various landscapes.

· The nature and evolution of our personal transportation habits and the ability to develop alternative fuels such as cellulosic ethanol and hydrogen to support these habits.

· The vital role that all forms of energy conservation can play in framing a more sensible energy policy (conservation is completely absent from US energy policy).

· The development of cost-benefit quantitative estimators as a means of developing a baseline comparison among the various electricity generation choices.

Reading Material
No adequate text or texts exist in this area since it is such a fluid field which is now experiencing rapid technological change.  Indeed, I was co-chair of a large national meeting (see http://www.nrel.gov/crnare) on this issue and that conference report, currently in preparation and (about to be forwarded to our lame Congress) will provide some good baseline reading.  In addition, over the last two years most of the major European conferences on renewable energy (which are better attended and more frequent than those in the US) are on line.  In addition, I hope to be able to provide digital copies of some recent German TV News panel discussions on these issues.  Those discussions are refreshingly frank and forward thinking and will be good material for the students to digest.  There is also a growing body of good white papers on this issue.  Some examples include:
http://www.calvert.com/pdf/altenergywhitepaper.pdf
http://www.ocsenergy.anl.gov/documents/docs/OCS_EIS_WhitePaper_Wind.pdf
http://www.berr.gov.uk/files/file10719.pdf
Course Assignments:

As in the past, 4 teams of students will present 3 ½ hour presentations throughout the term, usually as a Pro/Con approach to certain issues.  While some students grumble about these projects, they turn out to be valuable learning lessons for a variety of different reasons.  In addition to the team assignments, there are usually 3 short individual paper assignments and a very comprehensive final exam.

Schedule of Topics:

Week 1 -2:   Changing energy consumption patterns around the world and the rapid emergence of China and to a lesser extent India.  Implications of these rates on material resources and greenhouse gas emission.

Week 3-4:    Physics and engineering issues associated with electricity generation, distribution and storage.

Week 5-6:   Exploration of various renewable energy generation technologies – new advances in wind turbine design, solar PV cell manufacturing, wave energy devices, etc

Week 7-8:  The potential yield of energy in various parts of the world using various technologies

Week 9-10:  Energy conservation and alternative fuels in the transportation sector.

HC 434 Course Proposals:  (Spring 2010)

The Physics and Politics of Global Climate Change

The potential for significant Global Climate Change is likely the most severe and economically costly problem of this century.   Effective solutions to mitigate its effects will require an unusually high level in international cooperation and thus this topic necessarily brings with it different cultural perspectives.   For instance, China keeps posing the fairly logical argument that until they reach the same level of per capita energy consumption as the US, they are not going to cooperate much on reducing their carbon footprint.  Unfortunately, the climate system can not withstand this potential perturbation by China.  As awareness of this issue increases, so does the amount of miss-information, myth propagation and political agenda.   It thus becomes important to focus on this issue in an objective, scientific manner so that the ambiguities are clearly revealed.

I believe that a basic understanding of the Greenhouse effect is something that every college graduate should be able to articulate and therefore a proper class should be constructed to facilitate such articulation.  Moreover, global climate change is an excellent example of a situation where you can build a very scientifically plausible and compelling case, but you can not yet scientifically prove that such climate change is human induced.  As a result, this topic lends itself to an in depth exploration of the science/policy interface where decisions and future policy implementation necessarily will be made on incomplete data.  Therefore, I think a comprehensive course on this topic will serve the HC students quite well in their overall academic preparation and will also immerse them in the noisy data that the science of Global Climate Change must necessarily deal with as well as the international nested conundrums that make the formulation of sensible policy difficult.  Indeed, since 2003 the rate of greenhouse gas emissions from human activities has essentially doubled relative to the 1950-2000 baseline –we are therefore, losing ground on this issue at an increasingly rapid rate.

A particular case study for this course will be the various forms of “The Carbon Tax” which have been proposed and whether or not there is really any accountability or verification or “fair trade” in these proposed systems.

The first 2/3 of this course will focus on the data and science of Global Climate Change – its potential drivers and impacts as well as the various kinds of measurements which can be made to verify (or possibly refute) this phenomena.   We will begin with simple models of our atmosphere to show how the burning of fossil fuels at a rapid pace naturally leads to the enhanced greenhouse effect.   This beginning serves as the basic tie in to the Energy Footprints course.  The latter 1/3 of the course will focus on the politics of Global Climate Change in terms of protocol implementation and resistance, the interactions between ambiguous scientific data and public policy, and the needs for new energy sources as one way to mitigate this problem.

In this latter 1/3 of the course, we will also introduce the BRIC (Brazil, Russia, India, and China) dynamic to show how the energy footprint of BRIC is the major driver in this century of our potential climate path and how this all potentially relates to international carbon trading, carbon caps and carbon taxation.

This course has three principal objectives:

· To introduce students to the science of climate change and the latest research that leads to the current grid models of climate change.

· To emphasize the difficulty of accurately characterizing the nature of climate and therefore to determine a baseline from which climate change can be reliably measured.

· To analyze potential social and political consequences of global climate change and the various efforts currently underway to lessen its overall impact.  

Course Outline/Weekly Topics:

Week 1:      Economic Growth and Greenhouse Gas Emissions:  growth of industrial output in the 20th century; emergence of BRIC in the 21st century; per capita emissions and GDP
Week 2-3:  The Climate Machine I:  Dynamics of Atmospheres and Oceans:  standard greenhouse effect; structure of the atmosphere; radiative transfer properties of the atmosphere; deep ocean currents; El Nino/La Nina;  Carbon Cycle;

*Week 4-5:  The Climate Machine II: Regional Effects of Climate Change:  analysis of data to detect regional climate change;  is it getting cloudier, snowier, rainier, windier, stronger hurricanes, more tornadoes, severe forest fires, prolonged droughts?

*Week 6-7:    Climate Models and Predicative Value:  How grid models are constructed; how are models constrained by data; the role of clouds and aerosols; uncertainty in the models; visualization techniques to present climate predictions

Week   8-9:    Climate Policy Choice under Uncertainty:   parameter space in public policy; role of the United Nations; economic trade disruptions; policy/science forums and organizations

*Week 10:   What to do about BRIC?  Country profiles; current production and energy consumption trajectories; 

Methods of Instruction and Reading:
The format of this class will be very similar to the Energy Footprints class in that student group presentations will be a featured part of the curriculum.  An asterisk in the above course outline section indicates those topics/themes in which the students will make presentations.  Typically there are 4 groups and 3-4 presentations per term will be done.  In addition, there are also individual short paper assignments (2-3) as well.  Readings in this class will consist of topical white papers as well as the research done by the students in connection with completing there various projects. There are also very rich and scholarly web sites (e.g. http://climatehotmap.org/) which contain a wealth of detailed information.   There are no “classic” textbooks in this interdisciplinary area although the book The Technological Society written in 1962 (!) is an amazingly accurate depiction of what our future has turned out to be.  In addition, the following white papers, available on line, are quite relevant to the course material:

http://energycommerce.house.gov/Climate_Change/White_Paper.100307.pdf
http://www.sciencemag.org/cgi/content/full/305/5686/968?ijkey=Y58LIjdWjMPsw&keytype=ref&siteid=sci
www.carma.org
http://www.nicholas.duke.edu/institute/internationaltradelaw.pdf
http://www.fnu.zmaw.de/fileadmin/fnu-files/publication/working-papers/FNU68.pdf

Course Grading:

In class student participation:  15%

3-4 Group Projects:                  35%

Individual Essay Assignments 15%

Final Exam:                              35%
