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Figure 18a. LCF-20 microstructure     Figure 18b.  LCCF-1505 microstructure 

 
 
 

Conclusions 
 

The results clearly show the formation of a liquid phase, though it is unknown exactly at 

what temperature the phase begins to form, and on cooling, at what temperature it is re-

absorbed into the perovskite lattice, if at all.  The liquid phase is seen in all LCF and LCCF 

compositions manufactured to date.  It is not clear what the effect of the liquid phase has on 

the symmetrical cell performance, though it is generally agreed that the formation and 

inherent mobility of liquid phases suggests long term instability.  However, current results 

show that reasonable symmetrical cell performance can be attained using cells with ample 

liquid phase present. 

 

In an effort to reduce this effect, a post-phase separation bulk composition (for ex: 

La0.82Ca0.16FeO3) will be manufactured and microstructural analysis performed to detect any 

phase separation.   Symmetrical cells will continue to be tested to optimize performance as a 

function of thickness and porosity. 
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Appendix:  The Survey and Responses 

 
Four Years of the Summer Research Institute 

 
 
The Summer Research Institute (SRI) in interfacial and condensed matter physics as a 
BES-funded stretch goal project will end this fiscal year.  However, your perspectives are 
important and can play a role in determining if a similar program can be maintained at 
PNNL and what form that program might take as a self-funded vehicle. I encourage you 
to take a few minutes to answer the following questions and to append any additional 
materials (publication citations, proposal summaries, etc.) that arose out of research and 
collaborations fostered by the SRI. Every question may not apply to you.  We may wish 
to use your comments, so please indicate whether you would prefer to remain 
anonymous. Our aim is to demonstrate both the impact and positive material effect of the 
SRI over its successful four-year lifespan at PNNL. I would appreciate a reply by 
September 14th. Thanks. 
 
---* Ken Beck, Coordinator of the SRI 
 
Section I. Contact Information 
 
Please provide me with current contact information 
Name 
Address 1 
Address 2 
City, ST  Zipcode 
E-mail 
Phone 
 
Are you willing to be contacted for further follow-up questions? Yes 
 
Section II: Measures of success 
 
1. Has your SRI activity been part of an on-going collaboration? 
      
 
2. Will the SRI experience contribute to future collaboration outside the summer 
program? 
      
 
3. Did the work contribute to your research or project aims? How? 
      
 
4. Did the work lead to publication(s) and presentation(s) with SRI participants as co-
authors?  Please cite.      
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5. Was the visit to PNNL supported by the NSF?  Yes 
 
6.  Was the visit to PNNL partially or fully funded by the SRI mentor?       
 
 
7.  If you are a PNNL staff member, would you fund the travel and housing costs of an 
SRI participant for your research in following years, after the BES-funded project ends? 
      
 
 
8. If you are a graduate student, did SRI-related work contribute to your M.S./Ph.D. 
Thesis? 
      
 
9. Were any new avenues of research opened? 
      
 
10. Did your work here produce any intellectual property (IP) development? (If yes, 
please cite only publicly available, non-business sensitive, information only) 
      
 
11. Would you recommend others to apply to or participate in this program? 
Please add any additional comments you wish on the intellectual, technical or scientific 
success of the program. 
      
 
Section III. The experience 
 
1. What aspects of the program did you feel were particularly good? 
      
 
2. What can we do to improve the program? 
      
 
3. What difficulties did you encounter coming here or during your stay at PNNL? 
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Survey Responses 
 
The following responses to the survey were elicited from our participants. Certain 
questions gave very little information and so are not included here.  For example, two or 
three people indicated that the summer’s work might lead to intellectual property; 
however, nothing specific was reported, so those answers are omitted here. Some visitors 
asked to remain anonymous and another reported some difficulties so that we judged it 
best to grant anonymity. In some case, obvious spelling or grammatical errors have been 
corrected as well.  The designation N/A here means “No Answer.” 
 
 
Participant Section II: Measures of success 

 II.1. Has your SRI activity been part of an on-going 
collaboration? 

Adam Bateman Yes, My Ph.D. advisor, Dr. Nizkorodov, has worked with my 
mentor here, Dr. Laskin, before. 

Sara Chamberlin No 
Justin Cleary No 
Shiyu Du Yes 
Jinlong Gong Yes 
Win Maw Hlaing 
Oo Yes, it was part of EMSL proposal #22290 
Kirsten Johnson Yes 
Christos Kefalidis  Yes 
Anita 
Lagutschenkov Yes 

Christopher Lane 
Although we have had collaborative efforts with Greg Kimmel 
and Nick Petrik in the past (Thomas Orlando is my advisor), our 
collaborative project that I worked on under SRI was new. 

Chan-Woo Lee Yes 
Jiangyu Li Yes 
Suiqiong Li Yes 
Jacqueline Milhans Yes 
Leonard Nyadong No 
Saida Y. Ortiz No 
Florian Sieker Yes 
Steven Tait No 
Xia Xiang Yes 
Zhenrong Zhang Yes 
Peter Zink No 

 II.2. Will the SRI experience contribute to future 
collaboration outside the summer program? 

Adam Bateman  I believe so.  I will almost definitely be back to do further 
research. 

Sara Chamberlin Yes 
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Justin Cleary Possible but I'm not sure. 
Shiyu Du Yes 
Jinlong Gong Yes 
Win Maw Hlaing 
Oo Yes 
Kirsten Johnson Yes 
Christos Kefalidis Yes 
Anita 
Lagutschenkov Yes 

Christopher Lane 
My laboratory at Georgia Tech is not currently working on the 
same project, however, I have been involved with the 
collaborative writing process since I was there a year ago. 

Chan-Woo Lee Yes 
Jiangyu Li Yes 
Suiqiong Li Yes 
Jacqueline Milhans Yes 
Leonard Nyadong Hopefully Yes 
Saida Y. Ortiz Yes 
Florian Sieker Yes 
Steven Tait Yes 
Xia Xiang Yes 
Zhenrong Zhang Yes 
Peter Zink Probably 

 II.3. Did the work contribute to your research or project 
aims? How?  

Adam Bateman  Yes.  It allowed us to verify that some of our aerosols were being 
chemically altered by the solvent used to extract them. 

Sara Chamberlin 

Yes; My work this summer has led to many suitable samples for 
me to continue research on at my university.  This work was key 
in producing/obtaining such samples as well as their initial 
characterization. 

Justin Cleary Yes. This is the beginning of my PhD. dissertation work. 

Shiyu Du 

Yes. I am interested in the study of the atmospherically important 
free radicals. One of the most important way to do this type of 
research is the theoretical calculations including quantum 
chemical calculations and molecular dynamics simulations. 

Jinlong Gong Yes. The research I conducted at PNNL will be a part of my Ph.D 
dissertation. 

Win Maw Hlaing 
Oo 

Yes. Growth parameters for ZnO thin-film were determined 
during the SRI. Those values can be used for the future work. 

Kirsten Johnson 
Yes - on-going research into the chemical characterization of 
particulate matter in the Mexico City Metropolitan Area 
(MCMA), including several journal publications and PhD thesis 

Christos Kefalidis Yes 
Anita Yes 
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Lagutschenkov 

Christopher Lane Yes, the work constituted half of my doctoral dissertation and has 
lead to two journal publications. 

Chan-Woo Lee 
Yes. I learned many things including fundamental knowledge 
about my research topic, effective approaches that I need to take, 
etc. 

Jiangyu Li Yes, by strengthening and initiating collaborations 

Suiqiong Li Yes. Dr. Wang has been collaborating with us on the 
characterization of nano-scale magnetostrictive materials. 

Jacqueline Milhans 
Yes.  I was able to begin the modeling in my research.  I was also 
able to do preliminary homogenization models of two phase 
glass-ceramic materials. 

Leonard Nyadong Yes not to a very big extent 

Saida Y. Ortiz Yes, I had the opportunity to use instrumentation that is not 
available at school yet. 

Florian Sieker Yes. Analysis performed during my time at PNNL will be part of 
my next publication as well as be integrated into my PhD thesis. 

Steven Tait Yes. The work during my SRI was a part of my Ph.D. dissertation 
and resulted in publications. 

Xia Xiang Yes, very helpful. 

Zhenrong Zhang Yes. The work ended with two publications and leads to new 
projects that we are working on. 

Peter Zink 

Yes.  I was able to directly work on my PhD research during my 
SRI experience.  It was an opportunity to perform several 
experiments I don't have access to at my home institution, and to 
learn from experts in my field. 

 II.4. Did the work lead to publication(s) and presentation(s) 
with SRI participants as co-authors?  Please cite. 

Adam Bateman  It will 

Sara Chamberlin 
Yes; "TiO2 Anatase(001): Initial Steps Towards Surface 
Structure," Laboratory for Surface Studies Symposium 
Contributed Talk, Milwaukee, August 2007 

Justin Cleary It will lead to publications but not yet. 

Shiyu Du 

Ab initio and analytical intermolecular potential for ClO–H2O   
J. Chem. Phys. 126, 114304 (2007) 
Shiyu Du, Joseph S. Francisco, Gregory K. Schenter, and Bruce 
C. Garrett  
 
The OH radical-H2O molecular interaction potential   
J. Chem. Phys. 124, 224318 (2006) 
Shiyu Du, Joseph S. Francisco, Gregory K. Schenter, Tzvetelin 
D. Iordanov, Bruce C. Garrett, Michel Dupuis, and Jun Li 
 
 
We also have done some other studies and are preparing these for 
publications. We will submit this new work soon: 
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Shiyu Du and Joseph S. Francisco, Gregory K. Schenter and 
Bruce C. Garrett 
Many-Body Decomposition of the Binding Energies for 
OH�(H2O)2 and OH�(H2O)3 Complexes (submitted to J. 
Chem. Phys.) 

Jinlong Gong Yes but still in preparation. 
Win Maw Hlaing 
Oo A manuscript is under preparation 

Kirsten Johnson 

Yes 
PUBLICATIONS 
Johnson, K.S., B. de Foy, B. Zuberi, L.T. Molina, M.J. Molina, 
A. Laskin, Y. Xie, V. Shutthanandan, “Aerosol composition and 
source apportionment in the Mexico City Metropolitan Area with 
PIXE/PESA/STIM and multivariate analysis”, Atmos. Chem. 
Phys., 6, 4591-4600, 2006. 
 
Johnson, K.S., B. Zuberi, L.T. Molina, M.J. Molina, A. Laskin, 
J.P. Cowin, “Processing of soot in an urban environment: case 
study from the Mexico City Metropolitan Area” Atmos. Chem. 
Phys., 5, 3033-3043, 2005. 
 
Johnson, K.S. "Chemistry of carbonaceous aerosols: studies of 
atmospheric processing and OH-initiated oxidation", MIT thesis, 
2007. 
 
INVITED PRESENTATION 
Johnson, K.S., PIXE-2007 (Proton-Induced X-Ray Emission) 
International Conference, May 25-29, 2007, Puebla, Mexico. 
 
OTHER PRESENTATION 
Johnson, K.S., B. Zuberi, L.T. Molina, M.J. Molina, A. Laskin, 
M.J. Iedema, J.P. Cowin, D.J. Gaspar, C. Wang, 
“Characterization and atmospheric processing of soot aerosols in 
Mexico City”, 2004 National Meeting of the American 
Geophysical Union, San Francisco, CA. 

Christos Kefalidis 

A publication concerning the work I did during the SRI program 
is on the way.  
 
In addition, I gave a presentation in a Seminar which took a place 
at Girona, Spain with the following topic "The nature of the 
chemical bonding". The title of the presentation was  "Ligand 
effects in transition metal coordination compounds: Rendering a 
molecular picture to electrochemical results". For further 
information please go to http://iqc.udg.es/gsncb2006/inici.html  

Anita Journal of Chemical Physics, (2005), 122(19), 194310/1-
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Lagutschenkov 194310/9. 

Christopher Lane 

"Low-Energy Electron Induced Processes in Molecular Thin 
Films Condensed on Silicon and Titanium Dioxide Surfaces".  
Christopher D. Lane, 2007.  doctoral dissertation, Georgia 
Institute of Technology 
 
Christopher D. Lane, Nikolay G. Petrik, Thomas M. Orlando, and 
Greg A. Kimmel. Electron-stimulated oxidation of thin water 
films adsorbed on TiO2(110). J. Chem. Phys. C. (accepted). 
 
Christopher D. Lane, Nikolay G. Petrik, Thomas M. Orlando, and 
Greg A. Kimmel.  Site-dependent electron-stimulated reactions in 
water films on TiO2(110). J. Chem. Phys. C. (submitted) 

Chan-Woo Lee 

1. "Thermodynamic/Chemical Properties of LaFeO3 from First-
Principles Calculations: Implications for Use as SOFC 
Cathodes", 31st International Cocoa Beach Conference & 
Exposition on Advanced Ceramics & Composites 

2. "Chemical Properties of LaFeO3 from First Principles 
Calculations: Implications for Use as SOFC Cathodes", Gordon 
conference: Ceramics, Solid State Studies In 

Jiangyu Li Not yet 

Suiqiong Li 

The work lead to a proceeding published at MRS conference. 
Title: Characterization of Microstructure and Composition of Fe-
B Nanobars as Biosensor Platform 
Authors: Suiqiong Li, Liling Fu, Chongmin Wang, Scott Lea, 
Bruce Arey, Mark Engelhard, Z.-Y. Cheng  
MRS Proceedings Volume 962E, Paper #: 0962-P09-14 

Julie Lloyd 

Last summer's work is actually fairly unlikely to appear in a 
publication because the quality of the data is poor.  Although the 
idea is/was novel, a shortage of time and the early stage of 
development of the instrumentation will not allow a quality 
publication to result. 

Jacqueline Milhans Pending 
Leonard Nyadong Not yet 
Saida Y. Ortiz Not yet 

Florian Sieker 
Sieker, F., Straatsma, T. P., Zacharias, M. Analysis of MHC class 
I peptide dissociation by molecular dynamics simulation. In 
preparation. 

Steven Tait 

S. L. Tait, Z. Dohnálek, C. T. Campbell, B. D. Kay,  
“n-Alkanes on Pt(111) and C(0001) / Pt(111): Chain-length 
Scaling of Kinetic Desorption Parameters,”  
Journal of Chemical Physics, 125, 234308 (2006). 
 
S. L. Tait, Z. Dohnálek, C. T. Campbell, B. D. Kay,  
“Methane Adsorption and Dissociation and Oxygen Adsorption 
and Reaction with CO on Pd Nanoparticles on MgO(100) and on 
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Pd(111),”  
Surface Science, 591, 90-107 (2005). 
 
Steven L. Tait, Ph.D. Dissertation, University of Washington, 
2005. 

Xia Xiang I am still drafting the manuscript. 

Zhenrong Zhang 

a. Z. Zhang, O. Bondarchuk, J. M. White, B. D. Kay, Z. 
Dohnálek, Imaging adsorbate O-H bond cleavage: Methanol on 
TiO2(110), J. Am. Chem. Soc. 128 (2006) 4198. 
b. Z. Zhang, O. Bondarchuk, B.D. Kay, J. M. White, Z. 
Dohnálek, Direct visualization of 2-butanol adsorption and 
dissociation on TiO2(110), J. Phys. Chem. C ; 111(7) 2007 3021. 
c. Z. Zhang, O. Bondarchuk, J. M. White, B. D. Kay, Z. 
Dohnálek, Atomically resolved imaging of alcohol adsorption on 
TiO2(110), oral  presentation in 232nd ACS National Meeting 
(San Francisco, CA, 2006) 
d. Z. Zhang, O. Bondarchuk, J. M. White, B. D. Kay, Z. 
Dohnálek, Atomic resolved adsorption of alcohols on TiO2(110) 
investigated by in situ scanning tunneling microscopy, oral  
presentation in 2005 Symposium of the Pacific Northwest 
Chapter of the AVS 

Peter Zink Yes, it likely will, two papers are in progress, but nothing to cite 
yet. 

 II.5. Was the visit to PNNL supported by the NSF?   
Adam Bateman  No 
Sara Chamberlin No 
Justin Cleary No 
Shiyu Du Yes 
Jinlong Gong No 
Win Maw Hlaing 
Oo Yes 
Kirsten Johnson Yes 
Christos Kefalidis Yes 
Anita 
Lagutschenkov No 
Christopher Lane Yes 
Chan-Woo Lee Yes 
Jiangyu Li No 
Suiqiong Li Yes 
Jacqueline Milhans No 
Leonard Nyadong Yes 
Saida Y. Ortiz No 
Florian Sieker No 
Steven Tait No 
Xia Xiang No 
Zhenrong Zhang Yes 
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Peter Zink No 

 II.8. If you are a graduate student, did SRI-related work 
contribute to your M.S./Ph.D. Thesis? 

Adam Bateman  This is an important first step and will help.  I do not know if I 
will continue working on this particular aerosol project or not. 

Sara Chamberlin Yes 
Justin Cleary Yes 
Shiyu Du Yes. related to my Ph.D thesis 
Jinlong Gong Yes 
Win Maw Hlaing 
Oo Yes 
Kirsten Johnson Yes 
Christos Kefalidis Yes 
Anita 
Lagutschenkov Yes, it will, although not as main topic. 
Christopher Lane Yes 
Chan-Woo Lee Yes 
Jiangyu Li n/a, Faculty 

Suiqiong Li Yes. The work I have done at SRI was the main content of a 
chapter of my Ph. D. dissertation. 

Julie Lloyd 
This work will most likely be a small chapter of my Ph.D. thesis.  
I feel that I gained more experience and general knowledge rather 
than physical data and conclusions to contribute to my thesis. 

Leonard Nyadong Hopefully yes 
Saida Y. Ortiz Yes 
Florian Sieker Yes 
Steven Tait Yes 
Xia Xiang Yes 
Zhenrong Zhang n/a Postdoc 
Peter Zink Yes 
  II.9. Were any new avenues of research opened 

Adam Bateman 

I came with the intention of studying the aerosol particles 
themselves and ended up running tests on how representative 
chemicals were changed by solvents used to extract the aerosols.  
So, yes. 

Sara Chamberlin Yes 
Justin Cleary Not sure yet 
Shiyu Du Yes 
Jinlong Gong n/a 
Win Maw Hlaing 
Oo Yes 
Kirsten Johnson Yes 
Christos Kefalidis Yes 
Anita 
Lagutschenkov Yes 
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Christopher Lane Yes 
Chan-Woo Lee Yes 
Jiangyu Li Yes 
Suiqiong Li No 
Julie Lloyd No 
Jacqueline Milhans Yes 
Leonard Nyadong No 
Saida Y. Ortiz Yes 
Florian Sieker Yes 
Steven Tait No 
Xia Xiang Yes 
Zhenrong Zhang Yeah 

Peter Zink Not opened, but the direction changed due to some of the 
findings. 

 

II.11. Would you recommend others to apply to or participate 
in this program?  Please add any additional comments you 
wish on the intellectual, technical or scientific success of the 
program. 

Adam Bateman 

Yes, I feel that the opportunity to research with high-tech tools 
and brand-new instruments is rare in graduate school.  It allows 
becoming a scientist and not a technician.  I feel that everything 
ran very smoothly.  I was initiated and oriented into the lab very 
quickly and smoothly.  I always had either my mentor or a lab 
post-doc to help me and answer my questions.  I am very excited 
to publish my results, although still a ways away, I have had my 
first taste of successful research, and am very appreciative of that. 

Sara Chamberlin 

Yes; I believe that anyone participating in the program can 
benefit immensely from it.  The quality of people and facilities 
that were available is not something always found in the 
university setting.  And as a graduate student, being able to work 
with some of the top people in your field and expanding your 
knowledge and skills in that field are invaluable experiences. 

Justin Cleary 
Definitely. Working at a real laboratory Is an experience that all 
students should have at some point before they get to their PhD. 
level. 

Shiyu Du Yes 
Jinlong Gong Yes 
Win Maw Hlaing 
Oo Yes 

Kirsten Johnson Yes - wonderful opportunity to collaborate with many top-notch 
scientists with a wide variety of quality instrumentation. 

Christos Kefalidis Yes 
Anita 
Lagutschenkov Yes, definitely. 

Christopher Lane Of course, this program is an opportunity to interact with brilliant 
scientists and learn/use laboratory equipment that simply is not 
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available in most university research groups.   
Chan-Woo Lee Yes 
Jiangyu Li Yes 

Julie Lloyd 

Yes and no.  I would say yes because the program itself is very 
well organized and provides graduate students with an excellent 
opportunity to work in a lab outside of their university, to have 
access to state-of-the-art facilities, and to network with scientists 
who are well known in their respective fields.  The reason that I 
would say no relates to the relationship with the mentors in the 
program.  A student absolutely must be in contact with the 
mentor before arriving at PNNL.  There did seem to be 
components built into the application process to ensure contact 
with the mentor; however in reality, the program did not make 
this a requirement.  With only 10 short weeks to conduct research 
within the walls of PNNL, the student and mentor need to set 
realistic project goals, and the student must be better prepared on 
background aspects of the project in order to be more productive 
during his/her stay.   

Jacqueline Milhans 
Yes, the program was very helpful. The people I worked with 
were very helpful in research directions and helping accomplish 
some of my research goals. 

Leonard Nyadong Yes 
Saida Y. Ortiz Yes 
Florian Sieker Yes 
Steven Tait Yes 

Xia Xiang Yes. It is a good opportunity to learn technical skills and do 
research. 

Zhenrong Zhang Yes 

Peter Zink 
Yes.  It was a great opportunity to learn new experimental 
methods and techniques, and has significantly furthered my PhD 
research progress. 

 SECTION III. The Experience 

 III.1. What aspects of the program did you feel were 
particularly good? 

Adam Bateman The ability to work in a high-class research environment. 

Sara Chamberlin 

There are so many resources at PNNL that I had access to during 
my stay.  This allowed me to not only further my research, but 
learn and use new techniques beyond those which I use at my 
university and in general broaden myself professionally. 

Justin Cleary Everything in the program ran smoothly. 
Shiyu Du Communicating with people. 
Jinlong Gong Academia environment 

Kirsten Johnson Collaborations; opportunity to meet and network with other 
participants 

Christos  Kefalidis  Everything was great 
Anita The overall organisation and help in travel arrangements. Also 
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Lagutschenkov the possibilities to visit and speak to other research groups. 

Christopher Lane No particular aspects come to mind, but my overall research 
experience and visit were very rewarding and enjoyable. 

Chan-Woo Lee Allowing students to have various experiences 
Jiangyu Li Interacting with PNNL staff 

Suiqiong Li 
I was able to work with my mentor and other PNNL staff 
together, discuss problems, and get advices from them. I also got 
diversified research experience. 

Julie Lloyd 

1) The orientation - completion of appropriate training courses, 
office set-up, knowing who to ask about issues that may arise, 
etc. 
2) Outside the lab activities (i.e. BBQ and the lecture series) 

Jacqueline Milhans The research environment and the support from my mentor.  
Also, social events among the students were great to meet people. 

Leonard Nyadong The organization 

Saida Y. Ortiz 
Two major aspect : Interacting with experts in the field and 
gaining knowledge from their experience, and the opportunity to 
use the instrumentation available. 

Florian Sieker Well organized, broad spectrum of research areas. 

Steven Tait Opportunity to interact with PNNL scientists. Excellent support 
from scientific and administrative staff in EMSL. 

Xia Xiang I have an opportunity to make use of the equipment to do 
research in the lab. 

Zhenrong Zhang The state-of-art apparatus, working with the world class chemist 
and physicists. 

Peter Zink 
I was able to work on my own research, and was largely 
unsupervised, though there were lots of friendly people available 
to help me when I needed assistance or guidance. 

 III.2. What can we do to improve the program? 

Adam Bateman 
T-shirts would be cool.  Perhaps have a seminar series from the 
students participants.  I think it would have been cool to see what 
others were doing, as well as share my own project.   

Sara Chamberlin I cannot think of any suggestions - I found it to be an excellent, 
well organized program. 

Justin Cleary 

Only the training modules need to be Improved. The IOPS 
website continued telling me that certain training modules or 
forms were needed when they were already completed multiple 
times. 

Shiyu Du It is a great program that has given me an opportunity to 
collaborate with great scientist. 

Jinlong Gong n/a 

Kirsten Johnson Provide a contact list of all participants at the beginning of the 
program to facilitate informal get-togethers 

Christos Kefalidis I think everything is well organized and you are doing fine job. 
Anita 
Lagutschenkov 

Maybe the program should be more fixed to a certain time in the 
year. Although this is good with respect to people being more 
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flexible in choosing when to come, I was a bit sorry that there 
were only few people left when I arrived in August. So 
unfortunately my overlap with the other SRI participants was 
small. 

Christopher Lane 

During the two month time that I was there, I believe we had a 
couple social events.  Increasing the frequency of these events 
would be more beneficial for meeting people and assembling 
groups to take excursions outside of Richland such as wine 
tastings and Mt. Rainier.    

Julie Lloyd 

1) Ensure that contacts are made between mentors and students 
before arriving at PNNL. 
2) Hold other SRI participant activities - i.e. lunch round tables - 
some other means of meeting the other participants in the 
program and learning about their respective projects. 

Jacqueline Milhans 
It was difficult to meet people at first, so maybe start an e-mail 
list when the earliest people arrive, so that the students may 
contact each other. 

Leonard Nyadong 
Provide access to SRI participant into other labs which might be 
the only opportunity to see some really cool instruments, may be 
in the form of tours 

Florian Sieker 

Reduce the administrative overhead. Why does one have to deal 
with at least 2 administrators one from SRI and the other one 
from SEE? Set up a weekly seminar for participants to present 
their work and get in touch with each other. 

Steven Tait Housing was a little tricky to coordinate - had to stay in south 
Richland. 

Xia Xiang Nothing so far. It is good. 

Peter Zink 

In my case, as I drove to PNNL, I was able to bring some of my 
research materials with me, which significantly accelerated my 
experience.  It would have been even more helpful to know more 
specifically what resources would have been available to me, so 
that I could have brought exactly what I needed.  This is 
something that probably would have to have occurred through 
more specific discussions with my advisor. 

 
III. 3. What difficulties did you encounter coming here or 
during your stay at PNNL? 
 

Adam Bateman Being away from home, family and friends for 8 weeks was hard.   

Sara Chamberlin 

The only minor difficulty that I had was in getting the necessary 
paperwork/agreements returned to PNNL as quickly as they were 
requested.  One in particular required a  letter/signature from my 
department, and it can be challenging to acquire such things in 
only a few days time. 

Justin Cleary 
The main difficulty was the lack of transportation. Maybe PNNL 
could offer some type of shuttle service to take groups of students 
to the grocery store at some times.  The students generally had to 
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rely on other people for rides. 
Shiyu Du None 
Jinlong Gong n/a 
Win Maw Hlaing 
Oo I did not have any difficulties during my stay. 
Kirsten Johnson Transportation from the housing facility 
Christos Kefalidis Everything was really great. 

Anita 
Lagutschenkov 

Missing public transport from the guest house to town.  
Without a car you are really lost at the PNNL guest house. Maybe 
I was the only one with this problems, but coming from Europe I 
was used to have the chance to take a bus or something. And it 
was not affordable to rent a car for the whole two months. 

Christopher Lane 

Transportation could be a small issue specifically traveling 
outside of Richland.  If I had not brought my car, myself and two 
other SRI participants would not have visited Mt. Rainier and Mt. 
St. Helens.  Besides research, visiting these places made the trip 
for me. 

Chan-Woo Lee Renting apartment was quite expensive. This was the only 
problem that I had. 

Julie Lloyd 1) Not having regular, effective contact with my mentor.   
2) Finding inexpensive transportation for evenings and weekends. 

Jacqueline Milhans It is difficult to live in the Tri-Cities area without a car. 
Leonard Nyadong Going around for shopping etc when at PNNL was not very easy 

Florian Sieker 

The most difficult aspect is the fact that PNNL is located to far 
away from everything else. So one has to decide whether to live 
on campus and have difficulties to get bread-and-butter or to live 
off campus and have difficulties to get to PNNL. Unless you can 
afford buying a car of course. 

Steven Tait Long bicycle commute to apartment - not really a big problem. It 
went very well. 

Xia Xiang I did not get access to the lab using my badge in the first several 
weeks. 

Peter Zink I wasn't used to the heat.  :)   
 
 
Faculty or 
Supervisor 

Section II: Measures of success 
 

 
II.1. Has your SRI activity been part of an on-going 
collaboration? 
 

Mark A. Barteau No 

Alexander I. 
Boldyrev 

My Ph. D. graduate students Anastassia N. Alexandrova and M. 
S. graduate student Ben Elliott participated in Summer Research 
Institute 2004 

Anter A. El-Azab Yes 
Facundo Yes 
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Fernandez 
Carol Hirschmugl No 
Kenneth D. Jordan No 
Matt McCluskey Yes 
Uday B Pal No 
J.M. White Yes and multiple very productive collaboration. 

 II.2. Will the SRI experience contribute to future 
collaboration outside the summer program? 

Mark A. Barteau Possibly 
Alexander I. 
Boldyrev Yes 
Anter A. El-Azab Yes 
Facundo 
Fernandez Yes 

Carol Hirschmugl Yes, this is I believe the beginning of a new collaboration 
between my group at UW-Milwaukee and EMSL. 

Kenneth D. Jordan Highly likely 
Matt McCluskey Yes 
Uday B Pal I hope so 
J.M. White Yes it has and will continue to do so. 

 II.3. Did the work contribute to your research or project 
aims? How?  

Mark A. Barteau 
Not directly.  The principal aim was to expose the student to 
additional experimental techniques beyond those involved in her 
thesis research. 

Alexander I. 
Boldyrev 

My students (theoreticians) gained important experience to work 
with experimentalists (Prof. Lai-Sheng Wang group). That 
experience was especially important to Ben Elliott, who decided 
to become an experimentalist after he graduated from Utah State 
University.  Ben Elliott is currently a graduate student at Yale 
University, where he is doing experimental work similar he was 
able to observe at PNNL during SRI. Anastassia Alexanderova is 
a post-doc at Yale, where established a collaboration with Prof, 
Mark Johnson group on similar type of research she was involved 
at SRI. 

Anter A. El-Azab Yes 
Facundo 
Fernandez Moderately. 

Carol Hirschmugl 

Yes, I have designed and commissioned a new LEED instrument 
that works with very low current electron beams.  This is 
optimized to study the structure of insulators and oxides.  The 
samples that have been grown during this experience will be used 
for these experiments on a difficult to obtain, but catalytically 
important, crystal surface. 

Kenneth D. Jordan Yes, it gave one of my students valuable experience with MD 
simulations of interfaces 
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Matt McCluskey Yes. My student, Win Maw, was able to grow thin films of ZnO 
using MOCVD. 

Uday B Pal Yes 
J.M. White Yes, by introducing me and my PhD student to PEEM 

 II.4. Did the work lead to publication(s) and presentation(s) 
with SRI participants as co-authors?  Please cite 

Alexander I. 
Boldyrev 

1. Cu3C4-: A New Sandwich Molecule with Two Revolving 
C22- Units. A. N.Alexandrova$, A. I. Boldyrev,#  H.-J. Zhai†, L. 
S. Wang.#  J. Phys. Chem. A (impact factor=2.630) 109, 562-570 
(2005). (cover page) 
 
2. Structure of the NaxClx+1- (x=1-4) Clusters via Ab Initio 
Genetic Algorithm and Photoelectron Spectroscopy. A. N. 
Alexandrova$, A. I. Boldyrev,#  Y.-J. Fu, † X. Yang, † X.-B. 
Wang †, L. S. Wang.#  J. Chem. Phys. (impact factor=3.147) 121, 
5709-5719 (2004). 
 
3. MX3- Superhalogens (M=Be, Mg, Ca, X=Cl, Br): A 
Photoelectron Spectroscopic and Ab Initio Theoretical Study 
B. M. Elliott,$ E. Koyle, ‡ A. I. Boldyrev, # X.-B. Wang†, L. S. 
Wang#. J. Phys. Chem. A, (impact factor=2.630) 109, 11560-
11567 (2005). 

Anter A. El-Azab Yes 
Facundo 
Fernandez 

The experiments planned did not work out as expected, but the 
student involved gained valuable experience. 

Carol Hirschmugl Not yet, but it is likely to. 
Kenneth D. Jordan No 
Matt McCluskey Yes, one publication is being prepared. 
Uday B Pal       

J.M. White 

Yes.  
Wei, Wei, Parker, S. L., Sun, Y. -M., White, J. M.,  Xiong, Gang,  
Joly, Alan G., Beck, Kenneth M., Hess, Wayne P., "Study of 
copper diffusion through a ruthenium thin film by  
photoemission electron microscopy" APPLIED PHYSICS 
LETTERS 90(2007)111906 

 II.5. Was the visit to PNNL supported by the NSF?   
Mark A. Barteau No 
Alexander I. 
Boldyrev No 
Anter A. El-Azab No 
Facundo 
Fernandez Yes 
Carol Hirschmugl Yes 
Kenneth D. Jordan Yes 
Matt McCluskey Yes 
Uday B Pal No 
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J.M. White Yes 

 II.8. If you are a graduate student, did SRI-related work 
contribute to your M.S./Ph.D. Thesis? 

Alexander I. 
Boldyrev 

The SRI-related work contributed to Ben Elliott M.S. degree and 
Anatassia Alexandrova Ph. D. degree. 

Anter A. El-Azab I am not the student, but I can tell you that this SRI experience 
contributed to my student's thesis. 

Facundo 
Fernandez 

My student who participated in the SRI, Leonard Nyadong, is a 
PhD candidate and this work will contribute to his dissertation. 

Carol Hirschmugl Yes, the work will definitely contribute to Sara Chamberlin's PhD 
thesis. 

Matt McCluskey Yes, this work will contribute to Win Maw's Ph.D. thesis 
Uday B Pal Yes 
 II.9. Were any new avenues of research opened? 
Anter A. El-Azab Yes 
Facundo 
Fernandez Several, and we plan to continue collaborating 
Kenneth D. Jordan No 

Matt McCluskey Yes. We have never done MOCVD growth before, so this opens 
up a new collaboration. 

Uday B Pal Yes 
J.M. White Yes, PEEM in the most recent student -- David Wei 

 

II.11. Would you recommend others to apply to or participate 
in this program? 
Please add any additional comments you wish on the 
intellectual, technical or scientific success of the program. 

Alexander I. 
Boldyrev Yes 
Anter A. El-Azab Yes 

Facundo 
Fernandez 

yes, this program is very valuable from many angles. Not only the 
raw scientific productivity should be taken into account but most 
importantly, the experience of a PhD to be exposed to the EMSL 
environment 

Carol Hirschmugl No 
Kenneth D. Jordan Yes 

Matt McCluskey Yes. The link between area universities and PNNL is extremely 
important. 

Uday B Pal       

J.M. White 
Yes, I have done so and will continue to do so.  There are two 
students from Mullin's group at Texas participating in the 
summer 2007 program. 

 SECTION III. The Experience 

 III.1. What aspects of the program did you feel were 
particularly good? 

Anter A. El-Azab the interaction of many scientists in a multidisciplinary 
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environment 
Facundo 
Fernandez The application process was very streamlined. 

Carol Hirschmugl The interaction with a group of scientists who have a wide 
breadth of knowledge and expertise. 

Uday B Pal       

J.M. White Very good interactions with staff and exposure to a broadening 
research enterprise. 

 III.2. What can we do to improve the program? 

Mark A. Barteau 

Needed a clearer picture of potential advisors and projects before 
applying.  The call made it look like the projects were flexible, 
but in fact they were highly constrained by the ongoing research 
of PNNL staff. 

Anter A. El-Azab 

nothing - just keep it going - such programs should always exist 
because of the high impact on widening the perspective of 
graduate students approaching their thesis or dissertation research 
problems. 

Facundo 
Fernandez 

Program works well as is. Seed grants would solidify the 
collaborations started via the SRI7 

Uday B Pal       

J.M. White 
Keep it like it is now -- it works well in my opinion and is 
organized at an appropriately flexible level -- my experience says 
"It is easy to overorganize these summer programs." 

 III.3. What difficulties did you encounter coming here or 
during your stay at PNNL? 

Alexander I. 
Boldyrev My students did not have any problems. 
Anter A. El-Azab Don't know 
Facundo 
Fernandez None 
Uday B Pal None 
J.M. White None 
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