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Background and Overview 
Young people these days are very concerned about the environment.  There is also a great deal of 
interest in using technology to improve energy efficiency.  Many physics students share these 
concerns and would like to find ways to use their scientific and quantitative skills to help 
overcome the environmental challenges that the world faces.  This may be particularly true for 
female students.  Showing physics students how they can contribute to environmental and energy 
solutions while doing scientific research which excites them is expected to attract more 
physicists to work on these very important problems and to retain more of the best and the 
brightest in physical science.  This is a major thrust of the “Gathering Storm” report, the 
“American Competitiveness Initiative” report, and several other studies. 
 
With these concerns in mind, the American Physical Society (APS) and more specifically, the 
newly formed APS Topical Group on Energy Research and Applications (GERA), organized and 
conducted a one-day workshop for graduate students and post docs highlighting the contributions 
that physics-related research can make to meeting the nation’s energy needs in environmentally 
friendly ways.  A workshop program committee was formed and met four times by conference 
call to determine session topics and to suggest appropriate presenters for each topic.  Speakers 
were chosen not only for their prominence in their respective fields of energy research but also 
for their ability to relate their work to young people.  The workshop was held the day before the 
APS March Meeting on March 14, 2009 in Portland, OR.  The workshop was restricted to 
approximately 80 young physicists to encourage group discussion.  Talks were planned and 
presented at a level of participants with a physics background but no special knowledge of 
energy research.  Speakers were asked to give a broad overview of their area of research before 
talking more specifically about their own work.  The format was designed with plenary talks but 
allowed significant time for questions and answers, and discussion.  A “Lunch with the Experts” 
and a “Networking Reception” were held specifically to provide opportunities for participants to 
interact with the presenters and to network with each other.  These proved to be very successful 
activities, as noted in the follow-up participant survey that was conducted shortly after the 
workshop. 
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Participants 
Email messages describing the workshop were distributed to all APS graduate student members 
and to APS members in the postdoctoral category.  A website was created to provide detailed 
information about the conference and to enable interested people to apply and request travel 
grants.  Because the Program Committee wanted to limit attendance to approximately 80, those 
interested in attending were required to apply in advance.  Applicants were asked to provide 
information regarding their current area of interest/study, how they thought they might benefit 
from attending the conference and were asked to submit a one or two page vitae.  152 
applications to attend from graduate students and postdocs were received.  Most requested 
varying amounts of travel assistance and 81 individuals were invited to attend.  66 were selected 
to receive travel assistance in amounts varying from $100 to $350, depending on applicant need. 
 

Applications to attend:  152 
Selected to attend:     81 
 Graduate Students: 52 
 Postdocs  29 
Selected for travel grants:    66 
Actual attendance:     80 



Workshop Program 

APS ENERGY RESEARCH WORKSHOP PROGRAM 
Oregon Convention Center 

Portland, Oregon 
Rooms B-114 & B-115 

 
Sunday, March 14, 2010 

Workshop made possible in part by a grant provided by the US Department of Energy and 
organized by the APS Topical Group on Energy Research and Applications. 

Reception sponsored by the Journal of Renewable & Sustainable Energy. 
   
8:30 WELCOME 

Alex King, Acting Chair 
APS Topical Group on Energy Research and Applications (GERA) 

 
8:35 WORKSHOP OVERVIEW 

George Crabtree Argonne National Lab 
The transition from fossil fuels to secure and sustainable alternative energies has many 
possible routes, including, among others, solar and wind electricity, carbon sequestration 
and plug-in hybrid vehicles.  Sustainable alternatives to fossil fuel will be introduced and 
compared for the degree of their sustainability and for the roadblocks to their 
implementation.  Overcoming the roadblocks requires controlling energy conversion 
among photons, electrons and chemical bonds at the nanoscale in the materials and 
chemistry of sustainable energy, a scientific challenge that is now within reach. 

 
9:20 SESSION 1 

The Status and Future of the Photovoltaics Industry 
Speaker:  Dave Carlson BP - Solar 
The photovoltaics (PV) industry has been one of the fastest growing industries in the 
world over the last decade with a compound annual growth rate of 45%.  While growth 
has slowed in 2009, this has been accompanied by a rapid drop in the price of solar cells 
and PV systems, which should set the stage for future rapid growth of the industry.  
Crystalline silicon is currently the dominant PV technology with 87% of the total market 
in 2008, but a large number of companies are developing solar cells based on other 
materials such as cadmium telluride, amorphous silicon, microcrystalline silicon, copper-
indium-gallium diselenide (CIGS), dye-sensitized titanium oxide and compound 
semiconductors such as gallium arsenide.  Crystalline silicon solar cells are being 
commercially produced with efficiencies as high as 22% while CIGS solar cells have 
exhibited efficiencies as high as 19.9% in the lab.  A number of companies are 
commercializing concentrating PV systems and efficiencies as high as 41.6% have been 
obtained in the lab using a triple-junction structure under concentrated sunlight.  While 
thin film PV technologies have recently been challenging crystalline silicon solar cells in 
the marketplace, we may see new generations of low-cost, high performance solar cells 
based on organic or nanostructured materials emerge in the next decade or two.  



 
10:05 COFFEE BREAK 
 
10:20 SESSION 2 

Thin Film PV Challenges for Terawatt Production – Emerging Technologies 
Speaker:  Dave Ginley – National Renewable Energy Laboratory 
As society grows towards using 20 terawatts of energy a year replacing a meaningful 
fraction of this with renewable energy sources will depend on being able to produce 
systems at low cost and a very large scale.  To meet grid parity at this scale may not be 
possible with existing technologies.     There are some baseline criteria for any of these 
technologies they must be elementally abundant, processing temperatures must be low 
and processing time must be short.  A number of new technologies are emerging that 
have the potential to achieve these goals.  This includes organic photovoltaics, thin film 
Si on glass and technologies that promise to be much more efficient using physical 
phenomenon at the nanoscale.  In addition, there is an increasing interest in solar fuels or 
solar systems with imbedded storage which will be needed for large scale deployment. 
The technological readiness of these approaches vary widely from the near 
commercialization of OPV  and the dye cell to some approaches that are 20 years out.  
The talk will provide a snapshot of the current state of the art in these scientific areas and 
present some of the key basic and applied challenges needed for these technologies to 
make a substantial contribution worldwide. 

 
11:15 SESSION 3 

Energy Storage:   
Speaker:  Yet-Ming Chiang - MIT   
This talk will discuss the metrics by which energy storage technologies are evaluated by 
end users, and the recent advances in lithium ion batteries that have led to accelerated 
development of hybrid and all-electric vehicles (HEVs, PHEVs, and BEVs) worldwide.  
In much the same way that energy storage has enabled the electrification of vehicles, it is 
now emerging as a critical technology for improving the stability and efficiency of the 
electric grid, and enabling the expansion of renewable energy.  The scientific challenges 
that lie ahead in both these areas of opportunity will be highlighted. 

 
12:10 LUNCH  Room B-113 

Box lunches will be provided for all registered participants.   This is an opportunity to sit 
at a table with session speakers for informal discussion and networking. 



1:15 SESSION 4 
Fuel cells: Research opportunities and applications:   
Speaker:  Karen Swider-Lyons – Naval Research Laboratory 
Proton exchange membrane fuel cells (PEMFCs) are being developed worldwide as 
clean, efficient energy conversion devices to replace combustion engines. These polymer-
based fuel cells are efficient because the fuel (hydrogen) and oxidizer (oxygen in air) 
react by electrochemical catalysis, rather than by combustion.  I will describe the Naval 
Research Laboratory’s fuel-cell powered Ion Tiger unmanned airvehicle, and show how 
the science, technology and engineering blend together in the creation of a high 
performance system.  Success of this new energy efficient system is due to advanced in 
materials, electronics, thermal management, and optics, integrated into an 
aerodynamically efficient package.  The resulting fuel-cell unmanned airvehicles are 
relatively lightweight (35 to 100 lbs) but they are quiet and efficient, allowing them to do 
“big airplane” missions.  The full system offers a significant fuel and energy savings and 
demonstrates that a systems approach can be critical to the adaptation of new energy 
technologies.   
 

2:10 SESSION 5: 
Carbon Dioxide Capture and Sequestration in Deep Geological Formations 
Speaker:  Sally Benson – Stanford University 
In little more than a decade, carbon dioxide (CO2) capture from point source emissions 
and sequestration in deep geological formations has emerged as one of the most 
important options for reducing CO2 emissions. Two major challenges stand in the way of 
realizing this potential: the high cost of capturing CO2 and gaining confidence in the 
capacity, safety, and permanence of sequestration in deep geological formations. First, 
we review available and prospective technology for capturing CO2 from industrial 
sources such as power plants, refineries and chemical manufacturing plants. What are the 
fundamental thermodynamic limits on the efficiency of capture? How does this compare 
to the actual performance? What are the advantages and limitations of alternative 
approaches to capture? Second, building on examples from fundamental laboratory and 
field based studies of multiphase flow of CO2 in porous rocks we will review current 
prospects for carbon dioxide sequestration in deep geological formations. What are the 
physical mechanisms by which CO2 remains trapped underground and how well do we 
understand them? Which formations can provide safe and secure sequestration? At what 
scale will this be practical and is this scale sufficient to significantly reduce emissions? 
What monitoring methods can be used to provide assurance that CO2 remains trapped 
underground? What can be done if a leak develops? What are the potential impacts to 
groundwater resources and how can these be avoided? The status of each these questions 
will be discussed, along with emerging research questions. 

 
3:05 BREAK 
 
3:20 SESSION 6 

Energy Technology and Policy:   
Speaker:  Ernie Moniz – MIT 
Abstract not submitted 



 
4:15 PANEL DISCUSSION: 

Moderator:  Debra Rolison - NRL 
Focus of Discussion: 

1.  How does one enter the field of energy research?  What are the 
prerequisites? 
2.  What is the funding outlook for energy research? 

Panelists: 
Linda Horton – Department of Energy 
Dave Carlson – BP Solar 
Yet-Ming Chiang – MIT 
George Crabtree – Argonne National Laboratory 
Garry Rumbles – NREL 
Ernie Moniz - MIT 

 
 
5:15 – 6:30 RECEPTION   Room B-113 

For registered participants. 
Open beer, wine, and soft drink bar with light appetizers. 

 
Follow-up 
All of the speakers did an excellent job of planning their talks for physicists with little or no 
knowledge of energy research.  The level of interest and excitement among participants was very 
high.  Speaker presentation slides were posted on the workshop website and an email was sent to 
all applicants (not just attendees) inviting them to review the talks.  The available talks can be 
seen at:  www.aps.org/units/gera/meetings/march10/index.cfm 
 
A post-conference survey was conducted online shortly after the meeting.  A summary of 
responses to the survey with all of the comments to question #7, “What was the best thing about 
the workshop from your point of view?” is attached.  A complete list of comments for all 
questions will be provided upon request.  A list of “lessons learned” was compiled by the 
program committee and will be passed on to the next workshop program committee. 
 



Energy Research Workshop 2010 

1. Overall, did the workshop provide you with a sense of the important 

science occurring in the area of energy research?

 
Response 

Percent

Response 

Count

yes 100.0% 59

no   0.0% 0

 Comments 18

  answered question 59

  skipped question 0

2. Overall, do you think that the workshop will help you in your career 

planning?

 
Response 

Percent

Response 

Count

yes 87.9% 51

no 12.1% 7

 Comments 19

  answered question 58

  skipped question 1



3. Did you find the topics chosen for the plenary talks to be interesting 

and presented in a way that you could understand them?

 
Response 

Percent

Response 

Count

yes 100.0% 58

no   0.0% 0

 What changes would have helped? 20

  answered question 58

  skipped question 1

4. Did you find the panel discussion period to be useful and interesting?

 
Response 

Percent

Response 

Count

yes 83.6% 46

no 16.4% 9

 Comments 22

  answered question 55

  skipped question 4

5. Are you a:

 
Response 

Percent

Response 

Count

Student 64.4% 38

Post doc 30.5% 18

Other 5.1% 3

 Comments 6

  answered question 59

  skipped question 0



6. Did you find that lunch time, coffee breaks, and the reception provided 

good networking opportunities?

 
Response 

Percent

Response 

Count

yes 93.1% 54

no 6.9% 4

 Comments 21

  answered question 58

  skipped question 1

7. What was the best thing about the workshop from your point of view?

 
Response 

Count

  51

  answered question 51

  skipped question 8

8. Do you think that APS should plan future workshops on energy related 

topics for students and postdocs?

 
Response 

Percent

Response 

Count

yes 100.0% 59

no   0.0% 0

 Suggestions 22

  answered question 59

  skipped question 0



9. If you received a travel grant, how important was it for your attendance 

at the workshop?

 
Response 

Percent

Response 

Count

Important 93.5% 43

Not Important 6.5% 3

 Comments 22

  answered question 46

  skipped question 13



 
QUESTION # 7:What was the best thing about the workshop from your point of view? 
Open-Ended Response 
1. I thought the plenary speakers presented work on a good range of topics. 
2. I enjoyed the battery discussion. 
3. The eclectic choice of topics and speakers: helped to get a broad, yet critical perspective, 
4. talks, good overview of the field 
5. Quality speakers. 
6. The first 2 talks, from Argonne and BP solar, were very good and set the tone for the rest of the 

workshop. Also the networking opportunities. 
7. The diversity of topics covered in Energy related issues. 
8. The networking was great, but my favorite part was probably the opportunity to see an overview of 

research and limitations, mostly in the first presentation. 
9. Carbon capture and sequestration talk 
10. For the research areas that were discussed, I think I got a very good idea of what types of specific 

problems were the most important ones to tackle.  It was fairly easy to imagine if I'd enjoy working 
on some of those specific projects. 

11. plenary talks 
12. Breadth of the scope 
13. I was made aware of more places doing research that I am interested in.  In particular, exposure 

to National Labs and Industry is important from Grad students looking from jobs. 
14. The breadth of topics covered was useful. 
15. Good talks. 
16. The really great speakers and the wide variety of topics that were presented. 
17. errm, the interesting talks... 
18. It was very advantageous to come into close contact with the stalwarts of research and National 

research labs. Many questions which one would otherwise be unable to ask due to location or 
communication constraints, were clarified. 

19. Being able to gather with like minded, intelligent individuals. Knowing the challenges industry if 
facing and what the mindset and strategy of some of the larger companies is helpful as well. 

20. Opportunity of creating networks with other participants 
21. The scientific content of the talks. 
22. the last speaker from MIT was very interesting. 
23. To get an insight into different research fields and meet other young researchers. 
24. Got the trend of recent Energy related research 
25. Understanding the broad scope and emerging opportunities in energy research was something that 

was tremendously facilitated by the workshop.  It would have been time-consuming and difficult to 
achieve the same impact independently. 

26. I learned a lot about the different areas of energy research going on. 
27. Meet scientists who work in energy research. 
28. The broad spectrum of topics covered.  I liked that there were multiple energy sources 

represented.  I liked that they advertised where they were from to give a perspective that a. NREL 
is the only institution looking into alternative energy.  I liked that the speakers tried to give an 
overview pointing out the specific problems and showing one solution, but indicating that there 
were muliple solutions and multiple avenues either through federal, university and private industry 
to tackle the answers. 

29. The plenary talks - and lunch, with good mixing between speakers and attendees. 
30. It bring me into a wonderfull field. 
31. Hearing from the leaders in the fields. 



32. The workshop invited the experts in each energy-related field and their talks were interesting to all 
kind of students with different background 

33. Learning what the current challenges are from the top people in the field. 
34. The group size was perfect! Large enough to be fairly inclusive but small enough that I could chat 

with many other attendees as well as the speakers. 
35. Networking with the experts and learning about the employment (gov't lab vs. faculty vs. industry) 

and funding opportunities (DOE). 
36. The over view of the field that inspires me some research ideas. 
37. It was an integrated effort toward delevering graduate students the importance of our future 

energy crisis and its alternative solutions 
38. I got chance to know about the recent trends in the energy research 
39. The talks highlighted issue very well. 
40. The workshop discussed the obvious issues confronting energy work presently and served as a first 

step in creating an event where interested scientists can learn uncommon information regarding 
sustainable energy.  However, the information provided at this first workshop is not a far cry from 
what can be obtained from one night of browsing on the internet.  To gain the most benefit from 
the workshop, information should be provided that is not easily obtained elsewhere, and attempts 
should be made to increase discussion (or information exchange) between attendees and speakers.  
I'm not criticizing the workshop.  I just believe that much more can be gained by inventive 
planning for the sessions. 

41. The panel discussion and networking. 
42. The best thing I got out of the workshop is the broad overview of the field of energy research and 

in particular of the photovoltaic energy production. I was also provided with a lot of resources that 
will help me plan my future career. 

43. To be able to provide a global view over the area of energy research. 
44. Getting an overall sense of the opportunities in energy research, such as where the fund goes and 

how individual's skill can be applied in such research field. 
45. Plenary talks 
46. The quality of the speakers 
47. The overall understanding for the on-going problem for energy and the focus for scientists at 

present. 
48. I wanted to attend the expert talk on Li-ion batteries as this is one thing that interest me most. 

While attending I got chance to meet the expert and talked with him. I always followed his papers 
but this workshop provided me opportunity to talk with him.   A big Thank You to Ken Cole for 
organizing this workshop. 

49. At lunch, one of the speakers gave great advice on where to find money to complete research 
needed for completion of my PhD.  Also, information given in the talks of broad energy problems 
currently being worked on.  Most students are specialized in one area or another.  Getting the 
complete picture is extremely important. 

50. I walked out VERY excited about working in renewable energy. Overall it was a great workshop to 
learn about the current ad future trend of renewable energy technologies. 

51. The general presentations. 
 
 




