






Nuclear chemistry
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❖

There is a critical 

national need for 

scientists with the 

unique training that 

nuclear chemistry 

provides.

❖

By the mid 1990s more advanced accelerators 
came into play, and whereas previously the world 
came to Bloomington, now IU nuclear scientists 
such as Romualdo deSouza travel to those new ac-
celerators to attack the most challenging problems 
in the field today. Still, IUCF — a $150 million 
accelerator complex — serves society by providing 
beams for proton radiation therapy at the adjacent 
Midwest Proton Radiotherapy Institute. 

As the power of accelerators grew, a broad spec-
trum of research opportunities opened up. One of 
the most visible early results was the discovery of 
two new transuranium elements, neptunium and 
plutonium (at. nos. 93 and 94) by chemist Glenn 
Seaborg and physicist Ed McMillan, for which 
they received the Nobel Prize. As a consequence, 
the search for new elements and the characteriza-
tion of their chemical properties evolved into one 
of the central research areas in nuclear chemistry, 
an effort that continues today. Elements up to 
atomic number 114 have now been identified, 
although the heaviest elements are so unstable that 
it takes several days of accelerator time to observe 
a few atoms of 114. Nonetheless, because of their 
radioactive signatures, atoms can be identified and 
chemistry performed on a one-atom-at-a-time 
basis. In addition to new element synthesis, the 
search for new isotopes of the known elements 
has proceeded concurrently. Scientists have now 
created and characterized nearly 3000 synthetic 
isotopes from the 268 stable (or nearly so) isotopes 
that exist on earth.

Today, basic research in nuclear chemistry consists 
of two major components: dynamics and spec-
troscopy. In addition, the fruits of basic nuclear 
chemistry research have spawned a rich yield of 
nuclear applications that have led to great diversity 
in the field.

Initially, much of the nuclear dynamics effort 
— which has been the main theme of the IU Nu-
clear Chemistry Program — was directed toward 
understanding the effects of heating, angular mo-
mentum, and neutron/proton combination on the 
mechanism of fission. When it became possible to 
accelerate beams of any element in the periodic ta-
ble, the reverse of fission became accessible, open-
ing up questions such as the conditions required to 
fuse two heavy nuclei together and leading to the 
discovery of short-lived dinuclear ‘molecules’. The 
temporal interface region between two colliding 
heavy nuclei opens a window into nuclear behavior 
at low density, a subject of great interest to both 
nuclear theorists and astrophysicists. For nuclei 
heated to the extremes phenomena have been 
observed that strongly resemble a nuclear liquid-
gas phase transition. The IU program has been the 
forefront of all these areas.

Nuclear spectroscopists direct their efforts 
toward the study of nuclear properties: radioac-
tive decay modes, spins, nuclear moments and 
a rich spectrum of excited states, which include 
single-particle, rotational and vibrational degrees 
of freedom. Nuclei can exist in variety of shapes: 
as spherical, prolate, or oblate spheroids. Of great 
interest are the transitions among these shapes as 
a function of angular momentum and the obser-
vation of ‘superdeformed nuclei,’ highly rotat-
ing (~50 hbar) prolate spheroids with unusually 
large major-to-minor axis ratios. With the advent 
of accelerator beams of radioactive nuclei with 
previously inaccessible proton/neutron ratios, it is 
hoped to form exotic new nuclei that will expand 
our knowledge of the nuclear shell model.

Drawing from the fruits of nuclear dynamics and 
spectroscopy investigations, several subfields of 
nuclear chemistry have evolved. Probably the sexi-
est of these is cosmochemistry. Questions such as 
the history of our civilization, the age and forma-
tion of the solar system, the evolution of stars and 
the origin of the chemical elements always pique 
one’s imagination. One of the earliest departures 
in this direction was the introduction of dating 
techniques based on radioactive 14C, which is a 
component of naturally occurring carbon. Sensitive 
techniques have now been developed that allow 
the dating of artifacts nearly 100,000 years old, 
invaluable information for climatologists, archae-
ologist, historians, etc. 

The stars are fueled by nuclear reactions and the 
nuclear science laboratory is the testing ground 
for understanding stellar evolution from main 
sequence stars, such as the sun-to-supernova 
explosions that are responsible for synthesiz-
ing the heaviest elements. Since nucleosynthesis 
involves all the elements in the periodic table, this 
is an ongoing effort that will benefit from the 
new generation of radioactive beam accelerators. 
The primordial composition of the solar system is 
investigated via analysis of meteoritic material with 
neutron activation techniques. And as an element 
in NASA’s space program, detectors developed 
by nuclear chemists play an important role aboard 
spacecraft that study the lunar and Martian surfaces 
and measure the flux of energetic cosmic rays.

Over the past few decades nuclear medicine has 
been the most rapidly growing field of nuclear 
chemistry. The labeling of compounds for use in 
both diagnosis and therapy has yielded numerous 
effective treatment procedures that are now main-
stream in present day medical practice. Positron 
emission tomography (PET) is useful not only for 
therapy, but is an important in vivo tool for medi-
cal research. Of course, MRI (nuclear magnetic 
resonance) is such a common procedure that it 
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nology, catalysis, electronics, and environmental 
remediation. 

Steven L. Tait earned his PhD in physics at the 
University of Washington in 2005, working with 
two research directors, Charlie Campbell and 
Samuel Fain Jr. Tait went on to become an Alexan-
der von Humboldt Postdoctoral Fellow at the Max 
Planck Institute for Solid Research in Stuttgart, 
Germany, under the tutelage of Klaus Kern. His 
research interests focus on the design and proper-
ties of self-assembled functional molecular systems 
and nanostructured surfaces. 

Silas Cook received his PhD in organic chem-
istry from Columbia University in 2006, under 
Samuel Danishefsky’s direction. Cook conducted 
his postdoctoral work at Harvard University with 
Eric Jacobsen. Cook’s position will formally start 
in January, with his arrival to IUB late this fall. His 
research will focus on the creation of biologically 
relevant small molecules through the synthesis of 
natural and unnatural molecules with the potential 
to illuminate living systems. 

National and local recognition
Since our last alumni journal, our faculty members 
have continued to receive university and national 
recognition. 

Lane Baker received the 2008 Starter Grant 
Award sponsored by the Society for Analytical 
Chemists of Pittsburgh (SACP). This award rec-
ognizes high-quality innovative research and pro-
motes the training and development of graduate 
students in the field of analytical chemistry. Each 
year only one tenure-track faculty member work-
ing in the field of analytical chemistry is selected to 
receive this award. Baker received the award at the 
2008 Annual Awards Dinner held at the Duquesne 
University Campus in Pittsburgh on May 19. 

Gary Hieftje received the American Chemical 
Society (ACS) Legend in Environmental Chemis-
try Award for his outstanding contributions to the 
fields of mass spectrometry and analytical chemis-
try. Hieftje was presented a plaque at the National 
ACS Spring Meeting in Philadelphia in 2008. He 
was also honored at the 2008 Federation of Ana-
lytical Chemistry & Spectroscopy Societies Confer-
ence in Reno, NV. The National Meeting for the 
Society for Applied Spectroscopy recognized “40 
years of Atomic Spectroscopy Innovation: A Trib-
ute to Gary Hieftje” at this special symposium. 

Hieftje presented the 2008 Lyle Dawson Lecture 
at the University of Kentucky in October. In addi-
tion, Hieftje was chosen as the next Florida State 
University (FSU) Charles S. Herron Jr. Lecturer 
based upon his achievements and excellence in the 
field of chemistry. As the Herron Lecturer he will 
interact with FSU undergraduate and graduate stu-
dents, faculty members, classroom communities, 
symposia audiences, and public lectures. 

Lastly, Hieftje was selected as the winner of the 
2009 Maurice Hasler Award, sponsored by the 
Spectroscopy Society of Pittsburgh. The Mau-
rice Hasler Award is given biannually for notable 
achievements in spectroscopy that have resulted in 
significant applications of broad utility. This award 
is presented at the Pittsburgh Conference on Ana-
lytical Chemistry and Applied Spectroscopy that 
will be held in spring 2009 in Chicago. 

Dongwhan Lee was selected as the recipient of 
a 2008 Alfred P. Sloan Research Fellowship. This 
award has become extraordinarily competitive and 
involves nominations of many of the best young 
scientists in the country. 

Liang-shi Li was selected as a recipient of the 
2008 National Science Foundation Early Career 
Award. The NSF honors outstanding junior faculty 
members in science and engineering nationwide 
with the Faculty Early Career Development 
Awards. The CAREER award is NSF’s most presti-
gious honor for junior faculty members. 

Milos Novotny was the recipient of the 2008 
Ralph N. Adams Award in bioanalytical chemistry 
in recognition of his numerous contributions to 
the field. The award was presented during the 
Pittsburgh Conference on Analytical Chemistry 
in New Orleans. Novotny was also selected as a 
distinguished lecturer by the Robert A. Welch 
Foundation and will be presenting his lecture in 
spring 2009. Incidentally, he was a Welch Postdoc-
toral Fellow before joining IU in 1971. 

Last spring Amar Flood, Stephen Jacobson, and 
Jill Robinson were recipients of Trustees Teach-
ing Awards. These awards were established by 
the IU Board of Trustees to recognize excellence 
in classroom instruction. Courses taught, course 
enrollments, and student evaluations provided the 
basis for their selection. 

Cathrine Reck received the 2008 Student Choice 
Award sponsored by the Student Alumni Associa-
tion. Each spring, the Student Alumni Association 
presents the Student Choice Awards for Outstand-
ing Faculty. All IU students are eligible to nomi-
nate their favorite professor for this prestigious 
award. This honor is unique because it is based 
solely on student input. Only three to five profes-
sors on the Bloomington campus are selected to 
receive it each year. It is particularly impressive 
and noteworthy that Reck also won this award in 
2004!

Gary Wiggins, BA’66, MA’68, director of the 
Program in Chemical Informatics and adjunct 
professor of informatics, was inducted into the 
Special Libraries Association Hall of Fame during a 
ceremony at the SLA annual conference in Denver. 
Only 124 have been selected for the SLA Hall of 
Fame since its inception in 1959. 

Success through generosity
I wish to thank everyone for continued support of 
our Chemistry Department. One very successful 
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fame in October 2007. Hyzer played women’s bas-
ketball for the college, serving as co-captain during 
her junior and senior years. In 1996, she was named 
the NCAA Woman of the Year. Hyzer lives in Green-
wood, Ind., with her husband, Dennis, BS’00, and 
their two children — Jezalyn Sue and Cole Steven.

Lucien B. Jarymowycz, BS’01, is a UNIX system 
administrator at IU Bloomington’s Center for 
Genomics and Bioinformatics. His wife, Virginia 
(Goehlert), BS’01, is an instructor and graduate 
student in biochemistry at IUB. On Oct. 14, 2007, 
the couple celebrated the birth of their child, Luc-
ien. The family lives in Bloomington.

In February 2008, the Paul and Daisy Soros Fellow-
ship Program for New Americans named Robert M. 
Koffie, BS’07, as a Soros Fellow for 2008. Currently 
pursuing an MD/PhD in the joint Harvard-MIT 
health sciences and technology program, half of 
Koffie’s tuition cost for two years will be paid by the 
fellowship program. He will also receive a mainte-
nance grant of $20,000 per year. Koffie is the fourth 
Soros Fellow from IU, joining Raju R. Raval, BA/
BS’01, Kinga P. Skretkowicz-Ferguson, MM’03, and 
Kathleen D. Tran, BA/BS’03. A native of Ghana, 
Koffie’s education at IU Bloomington was funded 
by a Herman B Wells Scholarship, a Goldwater 
Scholarship, and a Ronald McNair Scholarship. 
During his time at IUB, he worked in the chemistry 
laboratory of Professor Mu-Hyun Baik, where Koffie 
studied [4+2+2] carbocyclization catalysis. The find-
ings were submitted to the Journal of the American 
Chemical Society, with Koffie’s name listed as the first 
author. He also helped found the IU Organization 
of Black Chemists, served as the community service 
chairman of the Black Student Union, and interned 
in the emergency department of Bloomington 
Hospital. Koffie lives in Cambridge, Mass., where he 
expects to complete two years of medical school and 
then begin work on a PhD in biophysics at Harvard 
University.

Kris Kwiatkowski, ’87, who was a research scientist 
in the nuclear chemistry group from 1981–98 and 
is now in the Los Alamos National Laboratory Phys-
ics Division, was named a fellow of the American 
Physical Society at the St. Louis APS meeting in 
April. Also, in 2007 Kwiatkowski received one of 
R&D Magazine’s Top 100 Innovation awards for 
his development of a camera on a chip.

Grace Lin, BS/BA’06, is an MD/PhD student in 
the University of Pennsylvania’s School of Medicine 
in Philadelphia.

William G. Mays, BA’70, MBA’73, DSc’00, is 
president of Mays Chemical Co. in Indianapolis. He 
has served as chairman of the United Way of Central 
Indiana and continues to be active in such organiza-
tions as the IU Foundation, the United Negro Col-
lege Fund, and the National Alumni Giving Drive 
for the Consortium for Graduate Study in Manage-
ment. In July, Mays received a Humanitarian Award 
from the Purdue Black Alumni Association. A recipi-

ent of IU’s Distinguished Alumni Service Award, he 
lives in Indianapolis.

Two IU alumni recently joined the intellectual-prop-
erty law firm Lowrie, Lando & Anastasi in Cam-
bridge, Mass. Catherine M. McCarty, BS’95, of 
Brookline, Mass., became an associate for the firm, 
and P. Louis Myers II, BA’75, of Belmont, Mass., 
became a partner for the firm. In addition to her 
bachelor’s degree in chemistry from IU, McCarty 
received a law degree from Harvard Law School and 
a master’s degree in organic chemistry from Yale 
University.

Graeme E. McFarland, Cert/BS’07, is a student at 
the University of Alabama at Birmingham, where he 
is pursuing a doctor of medicine degree. McFarland 
lives in Birmingham.

Raj N. Misra, PhD’80, works for the National Can-
cer Institute in Bethesda, Md. Previously, he worked 
for Discovery Chemistry and briefly for the Food 
and Drug Administration. Misra lives in Hopewell, 
N.J.

Robert L. Powell, BS’01, MD’05, is completing 
a surgery residency with the University of Colo-
rado, Denver, Health Sciences Program. He lives in 
Denver.

Neil B. Ramolia, BS/BA’06, is a student in the 
IU School of Medicine in Indianapolis. He plans to 
receive his doctor of medicine degree in 2010.

Erin Renshaw, PhD’94, is a research software 
design engineer at Microsoft Corp. in Redmond, 
Wash. She lives in Kirkland, Wash.

Stephen L. Scott, BA’63, BS’67, MS’68, is an 
optometrist in Greenfield, Ind. In November 2007, 
he and his wife, Elaine (Robinson), OD’80, traveled 
to Kibera, Kenya, and helped establish a free clinic 
for four days. The clinic served more than 1,700 
Kenyans and distributed hundreds of pairs of free 
glasses. Scott lives in New Palestine, Ind.

Mary Ruth Short, BA’64, MAT’69, has retired, 
having taught high-school chemistry for 40 years. 
She also spent six years writing and proofreading the 
American Chemical Society High School Chemistry 
Exam. Short writes that she is proud to have inspired 
at least six students to acquire PhDs in chemistry 
and many to teach chemistry and science. She lives 
in South Bend, Ind.

Ross L. Stein, PhD’78, is a professor of chemistry 
at Harvard University and the director of the Labo-
ratory for Drug Discovering in Neurodegeneration 
at the Harvard Center for Neurodegeneration and 
Repair. In 2007, he spoke at the first Open Theol-
ogy & Science Seminar, hosted by Eastern Nazarene 
College, and presented the lecture “Chemistry and 
Openness.” Stein lives in Sudbury, Mass.

Bradley R. Swanson, BA’00, DDS’04, MS’07, lives 
in South Bend, Ind., with his wife, Brooke (Marks), 
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