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                                ______ ____________________________________________________________ ______________________

    
         

        

University of Richmond  -  Richmond, Virginia
 Friday, February 24, 2023

DINNER:   6:00 p.m. 
  Alice Haynes Room

                                       Tyler Haynes Commons

PROGRAM:   7:30 p.m.
  Auditorium    
  Gottwald Center for the Sciences

  

MENU:  Marinated Flank Steak in Sherry Mushroom Sauce, Lemon Butter Chicken,    
                                      Garden Salad, Herb Braised Red Potatoes, Broccoli Am adine, Honey and       
                                      Dill Carrots, Rolls with Butter Garnish, Dessert Display of Mini Cup Cakes       
                                      Macarons & Flourless Chocolaate Cake, Iced T ea, Water, and Coffee

PRICE:  The W. Allan Powell Lectureship and Seminar Series                
                                 Endowment Fund will be covering the full cost of the dinners  
                                 for the first 50 reservations.

DINNER   Please make reservations for the Dinner by NOON on Friday, 

RESERVATIONS:   February 17 by calling  the Chemistry Department at the University of 

                                       Richmond, (804) 289-8242 or by e-mail to chemistry@richmond.edu

   NOTE: Space is limited for the dinner–make your reservation early!

HOST:                    Dr. Raymond Dominey,  (804) 289-8761; rdominey@richmond.edu

SPEAKER:  Professor Nathan (Nate) S. Lewis, CalTech
 
TOPIC:  “Inorganic Phototropic Growth of Materials that See    
                              the Light”

The W. Allan Powell Lectureship in Chemistry

mailto:amallory@richmond.edu


  
 Dr. Nathan S. Lewis

Nathan S. Lewis, Ph.D., is the George L. Argyros Professor of Chemistry
at the California Institute of Technology where he has been a faculty
member since 1988.  Lewis is best known for developing artificial
photosynthesis technology that enables sustainable production of
hydrogen fuel using sunlight, water, and carbon dioxide.  Research
interests include the electronic nose that consists of chemically sensitive
conducting polymer film capable of detecting and quantifying a broad
variety of analytes.  Additional research focuses on phototropism in
non-biological inorganic matter and related pattern free nanoscale 3-D
lithography.  Lewis is also interested in weather-based data-driven
modeling of deeply decarbonized electricity and energy systems based on

variable renewable energy and technologies for long-term grid storage.  From 2009 to 2019
he served as editor-in-chief of Energy and Environmental Science, a journal focusing on
sustainable energy research, published by the Royal Society of Chemistry.  He is the recipient
of the Princeton Environmental Award and the American Chemical Society Award in Pure
Chemistry.  In 2019, he received the Europe Section Heinz Gerischer Award for his
outstanding contribution to the science of semiconductor electrochemistry and photo-
electrochemistry.  In 2017, Lewis was elected to the National Academy of Inventors.  He holds
approximately 70 U.S. and foreign patents.  Lewis has authored more than 500 papers and
mentored more than 100 graduate students and postdoctoral researchers.

  “Inorganic Phototropic Growth of Materials that See the Light”

We have discovered a materials phenomenon, which we term inorganic phototropic growth, in which
materials grow in real time, in 3-D space, towards a uniform intensity, uncorrelated beam of low
intensity light, as occurs in for example palm trees, sunflowers, and corals.  The growth results in the
rapid, light-directed formation of anisotropic complex, three-dimensional mesoscale morphologies of
materials over macroscopic areas, providing access to nanostructures and morphologies that cannot
readily be made by any other method. The phenomenon transcends traditional chemical and
engineering disciplines: no lasers, no physical masks, no lithographic processing, no direct-write
technology, no far-field modulation, no templates, and no chemical agents (ligands, surfactants) are
used to direct the patterning, but full 3-D control is obtainable over the resulting morphology of the
structure by manipulation the properties of the incident light stimuli during growth. The nanostructures
are created in a single-step synthesis and are determined both by the inherent response of the electronic
processes within semiconductors to the presence of light, and by the tunable properties (e.g., wave-
length, polarization, and direction) of light present during the electrodeposition. We have
experimentally explored this emergent phenomenon by determining how specific optical inputs encode
for specific morphologies, and have developed a model that accurately reproduces the experimentally
observed nanostructures for the optical inputs and material systems explored thus far. Our work to date
has been focused on the growth of Group II-VI materials (i.e. Se-Te alloys and PbSe); however, we
expect that the emerging phenomenon underlying the growth process will prove general for the
electrodeposition of semiconductors in the presence of light. We provide a brief overview of our work
to date, and outline research directions designed to provide the further scientific insight into the
processes behind this novel route to nanoscale and mesoscale materials design and synthesis that will
be essential to the development of future technologies that exploit the phenomenon.



DIRECTIONS

From I-64, take the Glenside Drive South exit (Exit 183A) and go about 1.5 miles to the 4th traffic
light.  Turn left on to Three Chopt Road and go about 0.8 mile.  Follow the signs to the University of
Richmond, turning right on to Boatwright Drive, then left on to Campus Drive.  Turn right through the
main gate on to UR Drive.  Continue on UR Drive, then turn left on to Westhampton Way.  Continue
on Westhampton Way, making a slight right turn as it intersects Keller Road.  Parking is available in
the three lots at the top of the hill.   The Powell Reception and Dinner will be in the Alice Haynes
Room (downstairs) of the Tyler Haynes Commons (# 270 on the map), which is across from the
Gottwald Science Center (# 138).  The program will be in the auditorium of the Gottwald Science
Center (# 138).  Note–there is no parking available in front of the Science Center.  A campus map
can be found at https://www.richmond.edu/visit/maps/print/campus.pdf.  

CHEMISTRY AT THE UNIVERSITY OF RICHMOND

The Chemistry Department at the University of Richmond is located in the
Gottwald Center for the Sciences along with the Departments of Biology
and Physics.  Offering both the B.S. and B.A. degrees in Chemistry and
Biochemistry/Molecular Biology, the department provides excellent
preparation for work or professional studies in chemistry, biochemistry, the
health sciences, and chemical engineering, as well as for teaching or for
legal careers.  The department meets certification requirements by the
American Chemical Society for the B.S. in Chemistry and in Chemistry/
Biochemistry.

The University of Richmond, a predominantly undergraduate institution (PUI) with 3,219
undergraduate students, has consistently been ranked as one of the nation’s top tier Liberal
Arts colleges, and holds, or has recently held, institutional grants from the prestigious HHMI
and Beckman Programs. The 2022 “America’s Best Colleges” issue of US News and
World Report lists Richmond as “Highly Ranked” in the “Most Innovative” category, as
“Top Tier” in the “National Liberal Arts Universities”, “Study Abroad”, and “Best Value
Schools” categories, and as one of the “Top Performers on Social Mobility”. The
university meets 100% of demonstrated financial need.  That policy strengthened the
university’s ability to recruit minority students, who comprised 50% of the 2019 incoming
class and 43% (19% domestic and 24% international) of the 2020 incoming class. In
addition, 12% of the 2020 incoming class is made up of first-generation college
students.  Richmond boasts a student to facuty ratio of 8:1 and an average class size of
16.

The chemistry major at UR provides a strong basic background in the major sub-disciplines of
chemistry (analytical, inorganic, organic, physical and biochemistry) in an atmosphere of
activity and support from an able and enthusiastic faculty. Students use a wide variety of
modern instrumentation in both their teaching and research experiences, and most present
their research results both at on- and off-campus science meetings and in publications. Thus,
Richmond graduates are ready to enter the best chemistry graduate programs in the country,
the work force as chemists in industry and government, careers as secondary school
teachers, or careers in technical sales and marketing. They also have an excellent
background for studies in medicine, the allied health professions, and law. UR typically
graduates 15-22 chemistry majors and 25-35 BMB majors each year, about half of whom
enter graduate programs in chemistry or related fields.

http://www.richmond.edu/visit/maps/print/campus.pdf


A Science Initiative in 2000 included a curriculum revision and
comprehensive upgrade of the science facilities involving more
than $60 million in program enhancements and a $35 million
renovation of the Gottwald Center for the Sciences. There
are 53 science faculty (20 faculty in chemistry) all of whom
place a strong emphasis on research with undergraduate
students, on interdisciplinary studies, and on innovative
courses for non-majors. Our facility consists of 190,000 sq ft of
space dedicated to teaching and research in chemistry,
biology, and physics, including renovated teaching and
research laboratories as well as an attractive atrium space for
formal and informal gatherings, a green house, and an
auditorium.


