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Personal Statement Marcus Jones Department of Chemistry, University of North Carolina at Charlotte 1



Overview



This narrative details my work activities, goals, and aspirations in the areas of research scholarship, teaching and service. I aim to demonstrate that I have reached a level in my academic career that is commensurate with that expected for tenure-track faculty five years after their initial appointment. I will detail my efforts to establish an externally funded, internationally recognized research program; become an effective and inspiring teacher; and provide service to the University and the wider academic community. 1.1



Prior credentials



I earned a Ph.D. from the University of Cambridge with Dr. Malcolm Gerloch in 2002, on the ligand field theory and spectroscopy of lanthanide complexes. This included six-months working with Dr. Elmars Krausz at the Australian National University in Canberra. I then took a postdoctoral position at the National Renewable Energy lab in Golden, Colorado with Dr. Garry Rumbles, where I worked on the spectroscopy of colloidal nanomaterials. After moving to the University of Toronto for a postdoc with Dr. Greg Scholes in 2006, I initiated a research program that laid the foundation for with work I am now doing at UNC Charlotte. As a doctoral and postdoctoral researcher I published 24 articles, which have been cited more than 1100 times.1 I joined UNC Charlotte as an Assistant Professor in August 2009 [A01] and was reappointed on July 1, 2013 [A02]. 2 2.1



Scholarship in research Research interests



I am interested in the chemistry and photophysics of colloidal semiconductor quantum dots (QDs). These materials have tremendous potential in wide rage of technologies, as evidenced by the rapid growth of the field illustrated in Figure 1 by the growth of QD-related citations. In particular, my research is focused on unraveling QD exciton recombination dynamics and the effects of interfacial processes that arise due to carrier traps, ligand orbitals, and other nearby species. By unraveling these complex phenomena I ultimately hope to explore ways that QDs may be exploited in new optoelectronic technologies. More than thirty years after they were first studied, many aspects of colloidal QD chemistry and photophysics remain poorly understood. Their structural and compositional inhomogeneity makes it very hard to connect the properties of individual particles with the ensemble behavior. The phenomenon of QD fluorescence intermittency is an illustrative example: it is relatively easy to look through a microscope and watch the fluorescence from a single QD flicker on and off, but to try and find two QDs that behave the same way and flicker at the same rate is much more 1
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challenging. This means that it is very hard to predict the collective ensemble response from a large number of QDs after looking at a few individual dots. This is a problem because we really want to use QDs to make solar cells and sensors and displays and to do that we need to be able to connect them in extended structures so that individual fluctuations do not diminish the effectiveness of the device. Therefore, to better understand QD photophysics and promote their technological applications it is imperative that we develop ways to connect the microscopic properties of individual QDs with their ensemble response. Our research is guided by a few key requirements that distinguish us from other researchers interested in QD photophysics: • • • •



Figure 1. Citation number for articles dealing with colloidal QDs. (Data from Thompson Reuters, TM Web of Science )



Perform incisive experiments, such a photoluminescence, which report on the excited state in a clear way. Use techniques with superb signal-to-noise that exponentially improve our ability to elucidate microscopic dynamics otherwise hidden because we cannot discriminate models. Analyze data in a way that accounts for underlying sample inhomogeneity. Probe QD photophysics at both ensemble and single particle levels.



Using this approach we have the ability to "get inside" ensembles, which represents a very powerful and potentially transformative area in physical chemistry. 2.2



Experimental program



My research program comprises three inter-related elements: time-resolved spectroscopy of QDs; nanoparticle synthesis and characterization; and computational data analysis and modeling. 2.2.1



Spectroscopic and QD characterization capabilities



Central to my program is a time-correlated single photon counting experiment, which has been built with a scope and flexibility that is especially suited to the study of QD fluorescence. It took about two years to get up and running and there are ongoing incremental improvements; however, its scope and adaptability is unique and it is proving an ideal tool to study QDs. We have also made heavy use of departmental and university facilities for steady state fluorescence, UV/Vis spectroscopy and isothermal titration calorimetry (ITC). I also oversee a single particle time-resolved confocal fluorescence experiment that was developed and built by our collaborator Dr. Pat Moyer before he left the UNC Charlotte in 2013. 2.2.2



Nanoparticle synthesis effort



We have developed a nanocrystal synthesis capability to ensure a controllable supply of high quality QD materials. I was initially concerned about this part of our program because I had little nanoparticle synthesis experience; however, our efforts, spearheaded by two of my students (Williams and Tobias), have progressed well and resulted in some excellent samples. To extend our synthesis program we have collaborated with some established nanocrystal research groups. As a result we have developed strong working relationships with Dr. Qing Song at IBM Research (see Joint Study Agreement [A12]), Dr. Andrew Greytak at the University of South 2



Carolina, and Dr. Preston Snee at the University of Illinois in Chicago. With the generous support of the Nanoscale Science Ph.D. Program and IBM, two students (Guericke and Tobias) each spent one semester at IBM Almaden in California, working with Dr. Song and learning techniques and expertise that they incorporated into our program on their return. 2.2.3



Development of analysis tools



Computational data analysis is a vital part of our research strategy. Our spectroscopic data are complex and often difficult to interpret, but typically contain much relevant information. We have developed a unique approach to data analysis that involved the global analysis of large interrelated datasets and has helped us to learn a great deal about QD photophysics. This has been accomplished using software routines I developed in Charlotte, which now comprise tens of thousands of lines of code. This has often been quite a time-consuming effort, but it is hard to overstate the importance of our analysis capabilities, not least because they empower the students to achieve a greater understanding of their data and help them learn to focus on the type of experiments that will yield the most interesting results. 2.3



Students in research



I have recruited graduate students from the Nanoscale Science Ph.D. program and the Chemistry M.S. program. I usually also have two or three Chemistry undergraduates and an occasional high school volunteer in the group. Since I started working in Charlotte I have mentored six Ph.D. students (two inherited and now graduated [A15], one dropped out, and three current), six M.S. students (two graduated [A15], one dropped out, and three current) and twenty undergraduate students. A full list of students mentored in research is given in [A14]. I initially had startup funding to recruit a postdoc but I opted to spend the money on supplies and equipment during the first two years when my spectroscopy lab was not operational (see Section 2.8) and it helped cover the significant cost of laser repair in year four. The interdisciplinary nature of the Nanoscale Science Ph.D. program has, at times been a great advantage in terms of the students’ breadth of ideas and expertise; occasionally however, their unfamiliarity with basic chemical concepts is sometimes an obstacle. Many students have taken a long time to achieve the confidence, knowledge, and understanding to engage in autonomous research and some never get to that stage. Even so, their analytical abilities are not as high as I would like and my output has been limited by the need to do the bulk of the data analysis and article writing myself. My research productivity therefore tends to drop when I’m teaching during the semester and during proposal writing season. Despite this, I set a goal of three papers per Ph.D. student before graduation and some, but likely not all, will achieve this. Undergraduate students have generally had a positive experience in my lab although their useful productivity varies widely because they cannot use the laser unattended and my synthesis effort is not big enough to train them effectively in some of the more complex methods. Moving forward, it is important that I develop a workable strategy to increase number of papers we publish each year. I think the most effective way to do this is to hire a postdoc who will be able to help mentor students and shoulder some of the data analysis and writing burden. To that end, future grant proposals will prioritize money for a postdoctoral researcher.



3



2.4



Research output



Since arriving at UNC Charlotte I have published six peer-reviewed articles, which are reproduced in [A01-A06]. Two more are currently in an advanced stage of preparation [A16, A17]. Frankly, this is fewer than I had hoped, but the delays getting my lab up and running (see Section 2.8) meant that only one article was published in the first two years. This was a perspectives article in the Journal of Materials Chemistry (2010) [A01], which was written at UNC Charlotte, but based on ideas developed with my postdoctoral supervisor at the University of Toronto. The article appeared in May 2010 and my artwork was also selected as the front cover of that issue. This article was important because it demonstrated to the wider community the power and utility of the experimental techniques that we were developing at UNC Charlotte. High profile publications in the Journal of Physical Chemistry C (2012) [A02], Nano Letters (2013) [A03], and the Journal of Applied Physics (2014) [A05] followed. These arose from our collaboration with Dr. Moyer, whose expertise and experimental setup proved invaluable while we were waiting for equipment and lab space renovations in Burson. One student (Castenada) is currently using Dr. Moyer’s experiment, which we continue to maintain. This collaboration laid the foundation for a significant proportion of our current research efforts and ultimately let to my successful NSF CAREER grant that started in July 2014. The full CAREER grant and associated panel reviews are in [A07]. A major target of the grant is to develop a new type of composite metal/semiconductor nanoparticle that will allow us to study nanoscale metal-semiconductor interactions in the presence of light. One student (Tobias) has already made significant advancements in this area and we are preparing an article for submission. A recent draft is presented in [A16]. An effort to understand ligand effects on QD fluorescence was a principal target of my job proposal. This part of our research was kick-started by the acquisition of an isothermal titration calorimeter in the Material’s Characterization Laboratory. Data produced by this instrument was combined with fluorescence measurements in a paper we wrote for the Journal of Physical Chemistry C (2013) [A04]. We continue to utilize this instrument heavily and are now focused on a collaborative effort with Dr. Rabinovich (Chemistry) who has helped us develop a series of ligands that we can use to study QD charge transfer reactions. One M.S. student (Bowman) is currently working on this project. Another significant research strand has been the study of charge carrier trapping on QD surfaces. This research has important implications for understanding photoconductivity in QD solar cells. One Ph.D. student (Woodall) has led this effort and has amassed a large amount of temperaturedependent time-resolved fluorescence data that we have spent more than a year trying to understand. A manuscript describing this study is in an advanced stage of preparation and will be submitted in fall 2014. A recent draft is presented in [A17]. A major step forward in the last twelve months has been the development of a completely new and powerful spectroscopy technique to study what happens after QDs absorb more than one photon of light. This research area is important for the development of a new generation of highly efficient solar cells and has already garnered significant interest from a number of groups after I presented our findings at a recent Gordon Conference. An article describing this technique and its implementation was recently published in the Journal of Physical Chemistry C [A06] An ongoing collaboration with Dr. Michael Walter (Chemistry), who specializes in the synthesis of organic dye molecules for solar energy conversion, has resulted in some significant 4



preliminary data, one submitted NSF proposal [A10] and an unsuccessful entry to the Charlotte Venture Challenge [A13], which we hope to improve upon next year. Although I submitted fewer articles than I would have liked in the last five years, I am more than satisfied with their quality, as evidenced by the impact factors of the journals in which they are published. As shown in Figure 2, this is somewhat higher than the departmental average since 2009. 2.5



Efforts to attract research funding Figure 2. Avg. impact



A full list of submitted, funded, pending and unfunded proposals are factors of our articles presented in [A11]. To date, I have submitted five major NSF proposals as a compared with those PI and one as co-PI and one has been funded [A07]. I have submitted three published in the Chemistry Dept. since major proposals to the Department of Energy (DOE), but none were 2009. Total number of successful. I was twice selected to submit proposals to the Oak Ridge publications inset. Associated Universities (ORAU) Ralph E. Powe Junior Faculty Enhancement Award, both of which were unsuccessful. I have won two small UNC Charlotte grants, a Faculty Research Grant in 2011 [A09] and a CLAS Seed Grant in 2012 [A08]. In 2013, Dr. Mike Fiddy (Physics and Optical Science) and I made a trip to Wright Patterson Air Force Base in Dayton, OH to determine how we could fit in with some of their work on metameterials (see Section 2.7) with the ultimate aim of getting Air Force funding for our research. This approach has not yet resulted in any support, but the contacts we made could be key to getting future grants in this area. I have learned a great deal from the feedback offered by NSF and DOE proposal reviewers, which culminated in my successful CAREER grant. I have a much better understanding of how to write an effective proposal and I am much more confident that future submissions will attract a higher rate of funding. NSF and DOE will continue to be my main targets for funding in the near future, but I hope to explore other opportunities through collaboration. I am especially interested in the opportunities for commercializing some of our work and I intend to vigorously pursue industrial links and venture funding. 2.6



Conferences and Invited seminars



I have been invited to speak at several major conferences: Frontiers in Optics 2010/Laser Science XXVI, held in Rochester, NY, 2010; the Fall Meeting of the Materials Research Society, Boston, MA, 2011; NC Photochem, UNC Charlotte, 2013; and Gordon Research Conference on Colloidal Semiconductor Nanocrystals, Bryant University, RI, 2014. Invitation letters are shown in [A18]. I have also given invited talks at NC State University, Bowling Green State University, UNC Chapel Hill, Davidson College, Northwestern University, University of Illinois at Chicago, Joint School of Nanoscience and Nanoengineering at UNC Greensboro, University of South Carolina, North Carolina A&T State University and IBM Research, CA. Invitations and schedules for these talks are presented in [A19]. See [A20] for a complete list of attended conferences; [A21] for a selection of conference abstracts; and [A22] for a selection of abstracts for graduate students’ poster presentations.
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2.7



Future research trajectories



All of the articles that have been published so far are significant contributions to their respective fields. I am proud of the standard that we have set ourselves for rigor and depth and I aim to maintain those standards in the coming years. Winning the NSF CAREER grant is an important step that will dictate the direction of a significant portion of my work for the next few years, but we need more funding to maintain a productive group and I continue to develop ideas for proposal submissions to NSF, DOE, etc., based on the research philosophy described in Section 2.1. Our approach to recording and analyzing fluorescence is unique and I think it offers great potential for unraveling many of the complexities encountered in QD systems. The strengthening collaboration with Dr. Walter is leading to some interesting research directions and the opportunity to apply our techniques and methods to the development of some exciting new technologies. We also have an ongoing collaboration with Dr. Mike Fiddy (Physics and Optical Science) to develop ways of organizing nanocrystals using biological scaffolds for optical metamaterials. Drs. Vivero-Escoto and Troutman (both Chemistry) have also contributed to this project. We received seed funding from UNC Charlotte to develop our ideas and apply for grants [A08]. Although these submissions were unsuccessful so far, I think this is also a fruitful research direction with a good chance for attracting funds in the future. 2.8



A brief comment on research delays



The start of my research career at UNC Charlotte, in August 2009, was delayed by a series of setbacks. The majority of my startup funds were not released until March 2010, with the result that much of my equipment was not purchased and delivered until the end of my second semester. Renovation of my spectroscopy lab then proceeded, but was not completed until the start of year two. Furthermore, the laser at the center of our experimental program, was not installed until December 2010, and a series of problems (handled by the manufacturer) meant that we only able to start using it in earnest towards the end of March 2010. Further lab renovations were necessary in year three after my initial air-handling requirements were not met by the University, leading to a water leaks and damage to some equipment. In total I faced nearly two years of delays and setbacks to my spectroscopy research program, which certainly restricted my productivity; however, I think we have now recovered the momentum, the lab is been used heavily and the laser, apart from a three months downtime in year four, has proven itself to be a perfect tool for our research. 3



Scholarship in Teaching



Knowledge, and to a great extent, scientific knowledge, is recognized as an important driver for productivity and economic growth. Education contributes to the success of the knowledge economy—and is affected by it. In light of the recent economic climate it is more important than ever to engage students in the pursuit of scientific knowledge and encourage them to continue that pursuit after their formal education is completed. Consequently I think that it is very important to help students see how the math and science they learn in the classroom is linked to cutting edge university research and emerging technologies and I strongly value the connection between lecture courses and laboratory research. My teaching efforts at UNC Charlotte have been motivated by the philosophy that problem solving skills and an ability for creative, independent thought should be encouraged as much as 6



Figure 3. A comparison of the grade distribution in CHEM 3141 (left) and CHEM 2141 (right), together with the average class grades (right) for each time I taught the courses.



possible in both formal lecture courses and open-ended research projects. To this end I have consistently tried to set quizzes, tests and exams that take the concepts we have covered in lectures and apply them to new situations. In mentoring research students I encourage active discussion during weekly group meetings, stressing that creative ideas and hypotheses are essential to a successful research program. 3.1



Classroom teaching



A list of courses I have taught since arriving at UNC Charlotte is presented in [B01]. I have taught two undergraduate courses (CHEM 2141 and CHEM 3141) and one principal graduate course (CHEM 6060/NANO 8060/OPTI 6000). Syllabi for all these courses are presented in [B02-B04]. 3.1.1



CHEM 3141



CHEM 3141 is the first semester of a two-semester Physical Chemistry course. It deals with quantum mechanics, symmetry, group theory and spectroscopy. I taught this course three times in consecutive years and attracted enrolments of 11, 30 and 13 students. Due to startup funding delays it was important to focus my attention on developing a comprehensive set of CHEM 3141 lecture notes that I could use in subsequent years. I developed about 120 pages of notes plus problem sets for the course, all illustrated with original diagrams. My aim was to complement the textbook by taking the essential elements of the course and trying to describe them in a different way to provide the student with an alternative teaching resource. My initial teaching method was to provide a set of printed notes to students at the start of each class and use the chalkboard to explain concepts and work through problems. Example notes and other course materials are presented in [B05]. When I first started teaching this way the students were mostly quiet and passive during the classes, which was noted in some of the comments
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made during my first peer teaching evaluation [B08]. Having been given comprehensive notes the students did not feel compelled to take additional notes themselves. As evidenced by relatively poor final grades shown in Figure 3, the course was also pitched at a level that was slightly too high for the students’ abilities. The second time I taught CHEM 3141 (Fall 2010) I made some changes to my handouts to encourage the students to write their own notes and be more engaged in the class. Furthermore, I was able to better calibrate the course to the level of the students and I set tests and a final exam that were better suited to their abilities. As shown in Figure 3 there was a significant improvement in the grades compared to the previous year, which, I hope, reflected a more effective teaching style. Both my teaching evaluators ranked my performance as “very good” [B08]. Student evaluations for this course rated my performance between “high” and “average” [B12]. Several students appreciated the extensive course notes and remarked that I was always willing to help them with problems outside of lecture time [B12]. Quite a few commented that it was a challenging course and some remarked that I could have made better use of problem sessions by working through more problems with the class immediately after introducing the concepts. In response to this feedback I made it a priority to work through many more example problems when I taught CHEM 3141 for the third time (Fall 2011). I also introduced some demonstrations into the lectures, using molecular models to illustrate the discussion of symmetry and atomic discharge lamps when we covered the spectroscopy of atoms. I think both these changes contributed to an increased understanding of the course material. However, the biggest change I made, was the introduction of short quizzes [B05] that were held every 3-4 classes without advance notice. These quizzes were graded and counted for 20% of the final grade. The motivation for the quizzes was to encourage the students to regularly review the material we had covered in class and thereby be better prepared for mid-term tests and the final exam. Ultimately I think that the quizzes were a successful addition. They seemed to improve the students’ understanding, helped them to complete their homework problem sets and, ultimately, increased their average grade by nearly an entire grade point compared with the first time I taught the course (Figure 3). Some confusion still remained about the perceived effectiveness of teaching with pre-prepared notes in CHEM 3141. In the Instruction Committee report for the Fall 2011 semester [B08], the two reviewers were split in their views of this method. One observer felt that the notes “distract to some extent from a positive lecture/discussion atmosphere,” while the other observer felt that the notes were a “valuable addition.” I think that these attitudes suggest that I haven’t yet reached the right balance between the content I include in the handouts and the detail I present to the class so I will continue to make adjustments in future semesters. 3.1.2



CHEM 2141



CHEM 2141 is a one-semester Survey of Physical Chemistry course for the B.A. majors, which attracted 41 and 23 students in the two times I taught it. This course was meant to fulfill a requirement that I should teach a larger course before tenure. After discussion with the previous instructor I opted to introduce a new textbook, which was similar in scope and style to the previous (out of print) text with many more illustrated examples.
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Unlike CHEM 3141 I opted to teach this course using no pre-prepared class handouts and closely following the progression laid out in the textbook. I retained the approach of setting unannounced quizzes [B06] that counted for 20% of the final grade. As before, I hoped to encourage students to read and review the textbook and their notes more regularly during the semester. Interestingly, I found that providing no handouts did not encourage the students to take their own notes because they knew they could rely on the textbook as a comprehensive source. In fact, a criticism made by some of the students [B12] was that I followed the textbook too closely during the lectures. This was the first time I had taught B.A. students and I initially found it challenging to adjust my teaching style to this lower level, which was noted by faculty reviewers, who commented [B09] that I needed to work on a “presentation style that is more efficient and engaging for this level of student.” Being more familiar with the course material and the students’ aptitude, I think I was able to do a better job the second time I taught CHEM 2141. My teaching review [B09] indicated I had a “good rapport” with the students and my presentation style was now “efficient and engaging,” in contrast to the previous year. The students’ final grades also improved slightly on average (Figure 3). 3.1.3



CHEM 6060, NANO 8060, OPTI 6000



I also taught three semesters of a graduate level “Special Topics” course entitled “The Spectroscopy of Nanoscale Materials”. This course is an alternative to a more traditional molecular spectroscopy course and while much of the content is similar its aim is to combine a detailed tuition in the field of spectroscopy with an introduction to the relatively new and growing study of nanoscale materials. I again prepared a set of self-illustrated notes (~110 pages [B07]) and, this time, tried to make the notes less of a linear correspondence with the class discussion, instead I tried to outline the concepts, including all relevant mathematics that was not included in the course textbook, and relied on illustrations that could be annotated and supplemented by the student during the lecture. This method seems to work will for the level of students in the class although my initial evaluators noted that the students were still not taking extensive notes during the lecture [B10]. One innovation that I have developed in this course is an extended theoretical project that the students undertake for credit. This involves the detailed interpretation of several complex papers, development of computational models to describe spectroscopic phenomena in a particular type of nanoscale material and presentation of their findings in seminars and written reports. Students have really enjoyed this part of the course and I think they gain a lot of confidence from it. Faculty evaluators in Spring 2012 pointed to the impressive engagement of students in this class [B10]. As part of my funded CAREER grant I proposed to develop this course into a permanent addition to the Chemistry MS and Nanoscale Science Ph.D. catalogue [A07]. 3.1.4



Other graduate level courses



In Spring 2011 I was handed a reduced teaching load in recognition of my delayed startup funding to give me more time to build up my research program. In this semester I took over the colloquium course for the Nanoscale Science Ph.D. program. I decided to foster more active
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student participation and encourage students to think about how they should go about presenting scientific information so I devoted two class periods at the start of the semester to the discussion of issues relating to effective communication of information and data. One student each week for the rest of the semester was then required to give a presentation based on his or her own research. While the scientific content of these talks was important, a major emphasis was placed on the way that content was presented. Each week I required everyone in the class to comment on the speaker’s style of presentation and suggest ways that it could be improved. Additionally, the talks were videotaped and uploaded to a dedicated website to which only the students and I had access. This allowed them to watch their own talks and see for themselves how they were performing. Student comments were very positive [B12] although peer evaluators noticed several missed teaching opportunities when I gave students specific seminar advice but did not ask them to repeat their talk [B11]. During this semester I also led the Interdisciplinary Team Project (NANO 8202), which is intended to introduce students to laboratory work in nanoscale science. Ph.D. students work in small teams on a short research project and present their results during a meeting of the Nanoscale Science Colloquium. The project was completed successfully and the apparatus they designed and built has since become and important facility for my group’s research. In an effort to improve the effectiveness of my teaching I have enjoyed participating in the roundtable discussions hosted by Bank of America teaching award finalists. In particular, I attended the 2009/10 discussions: “Engaging Students in the Classroom”, led by Dr. Charlie Burnap; “Inspiring Students to Think Critically”, led by Dr. Patrick Moyer; and “Effective Lecturing Techniques”, led by Dr. Lori Van Wallendael. This have all been tremendously instructive and I aim to attend many future discussions. Note that I did not do any classroom teaching in Fall 2012 because I received a Junior Faculty Development Award [A23]. 3.2



Mentoring students in research



My central aim in research mentoring is to build the confidence of students so that they can think about a topic and discover new knowledge for themselves. Naturally, expectations for graduate and undergraduate students differ, but I strongly believe that, whatever the level, scientific research is a fundamentally different, but complimentary activity to classroom learning. I stress to all students that start working with me that I want the teaching role to work both ways: I will teach the students how to be effective researchers and in turn I expect them to teach me new science. Depending on the level of the student, this does not have to be anything more than a few points on a chart or a new spectrum; however, I want student researchers to think about the data they show me and come up with a hypothesis that could explain their results. With encouragement almost every student I have mentored so far has managed to achieve this goal. A strategy for organizing research amongst the students has developed over the last few years. I give each Ph.D. and M.S. student an independent research project of appropriate length and complexity. Each of the students then becomes the leader of their own mini research program with the autonomy to design and run experiments by themselves, while reporting regularly back to me. I assign new undergraduates to work with individual graduate students so that they can pick up new techniques and quickly gain experience. Students working on closely related
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projects often meet with me to discuss their work and we all (including me) introduce what we are currently working on to the entire group during weekly meetings. So far, this strategy has worked well, but I need to focus on better ways to help graduate students become comfortable with semi-autonomous research more quickly. To this end I have been exploring the use of cloud-based project management tools (e.g. Wunderlist and others) and to keep me more connected with students and better able to keep track of their progress. This is even more important during semesters when I am teaching and now that I am travelling more often. It is important that students regularly write up their research so I require that all undergraduate and graduate students produce a write-up of their work every semester. For example, a recent report written by a NanoSURE undergraduate student is shown in [B13]. I have been fortunate to attract a good number of talented research students (including a winner of the Carolina Chemical Club Award [B14]) and mentoring them has been a particular joy. I have been able to build an active and dynamic research group. I believe my scholarship in the area of mentoring and teaching meets or exceeds departmental and college standards. 4 4.1



Service Contributions Departmental service



I have tried to focus on areas of service that suit my expertise and also influence my research and teaching most directly. I am currently the sole member of the Chemistry Library Committee and I enjoyed working with Barbara Tierney and, more recently, Melanie Sorrell in the library, selecting books for purchase and adding to the University’s journal collection on behalf of both the Chemistry Department and the Nanoscale Science Ph.D. program. An example of purchases made in 2013 is shown in [C01]. I have been glad to serve on the department’s ad-hoc Research Enhancement Committee, which was tasked to find ways that the department could better facilitate research. A recent program developed by Dr. Jay Troutman and I was the “Final Touch Research Award”, which is designed to advance the level of research productivity in the Chemistry Department, and to provide a mechanism for the Department Chair to distribute funds for specific purposes to faculty in need. Details are presented in [C02]. For two years I have been the admissions coordinator for the Nanoscale Science Ph.D. program and I served on two Faculty Search Committees that successfully hired two current faculty members. I have also invited nine speakers to UNC Charlotte to give talks to either the Department of Chemistry or Nanoscale Science Ph.D. seminar series. These speakers and their seminar “flyers” are listed in [C03]. To encourage intra-departmental conversation and collaborations I proposed and instituted a regular Wednesday afternoon coffee break open to students, faculty and staff. Faculty members prepare coffee each week and it has become a firm fixture since its inception in 2010. I know of several collaborations that have started after coffee break discussions and I think it has increased the collegiality in the department. The coffee poster, designed by me, is in [C04].
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4.2



Service to the academic community



I am a regular reviewer for the Journal of Physical Chemistry C, ACS Nano and Nano Letters. In addition I have reviewed articles from the Journal of the American Chemical Society, Chemical Communications, the Journal of Physical Chemistry Letters, Nanoscale and Physical Review Letters. I have reviewed two NSF proposals and two DOE proposals [C05] and been a member of one NSF proposal review committee (CAT) [C06]. I was an external examiner for a Ph.D. student at McGill University in Montreal, Canada [C07]. With Dr. Walter and Drs. Elena Jakubikova and Walter Weare from NC State University, I organized the inaugural NC Photochem symposium on the UNC Charlotte campus in October 2013. This event attracted nearly 100 attendees including nine invited speakers who discussed a wide range of photochemistry topics, from natural to artificial systems. The aims of the symposium were threefold: to foster new connections and collaborations among the photochemistry researchers at NCSU, UNC Charlotte, and other local institutions; to broadly strengthen the photochemical sciences in North Carolina focusing especially on early career investigators; and to provide students and researchers the opportunities to present their work in a smaller collaborative environment. The day was a resounding success and the positive feedback that we received encouraged us to organize NC Photochem 2014, which will be held at NCSU in October [C08]. 4.3



Service in the local community



In 2013 and 2014 I have taken part in the NC Science Festival’s Invite a Scientist Program. This has involved me spending most of a day at Brawley Middle School in Mooresville talking to the children about our research and what it is like to be a scientist [C09].
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