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News from the Theoretical Chemistry Subdivision

-- Reported by Susan Tucker, Subdivision Chair

The Executive Committee of the
Theoretical Subdivison, which met a the Fal lunch
mesting in Chicago on Sunday Aug. 26, 2001, was
represented by John Adams (Webmagter), Rod
Bartlett, Anne Chaka (Secretary), Mark Gordon,
Martin Head-Gordon (Vice-Chair), Ken Jordan,
Ned Sbert (Chair-Elect), Rich Stratt, Don Truhlar
and Greg Voth. These current and past officers
focussed their discusson on a deinedtion of
Executive Officer duties, the new Subdivison
Webste, year to year continuity and future
advertisement of the IBM Graduate Student
Awards in Computational Chemigry, and, of
course, on great ideas for future ACS symposia

Speeking of Executive Officer duties, it is my
pleasure to announce that John Straub (Boston U.)
was nominated to be the Subdivison’s next Vice-
Chair and that he has agreed to take on these
duties. Thanks John! | also take this opportunity
to pass the Subdivison torch over to the incoming
Subdivison Char, Ned Sbet (U. Wiscondn,
sibert@bert.chem.wisc.edu).

But now, on to our most exciting order of business,
the new Theoreticad Subdivison Webste. Aswas
promised in the Spring Newdetter, the Subdivison

Website is now up and running!! Check it out!
You can find our gte directly a
www.ACSTheory.org or by starting from the ACS
webgte and following the links to the Divigon of
Physcd Chemidry home page. From there, just
cdick on the Theoreticd Subdivison link. The
Subdivison dte is on its way to becoming an
indispensable resource for
theoretical/computational chemidts. Most
importantly, we have arted a new post doctoral
clearing house — with time-limited postings to
ensure their currency. This resource can only be
as effective as you, the community, makeit. So go
post your open postions now! And, as wdl, it is
citicdly important that we make our Sudents
aware of thisservice.

In addition to the post doctord clearing house, the
Subdivison webste dso offers a lising of, and
links to, upcoming meetings of interest to the
theoreticd community, links to dtes for most
popular Chemidry software, information about the
IBM Graduate Student Awards in Computational
Chemigry, current and past Subdivison
newdetters,  officer  contacts, membership
information, and more. So, once again, check it
out a& www.ACSTheory.org. And, if you have




any suggestions for additiona services or Ste such  suggestions to  Ned Shet a
improvements, please send them aong to John s bert@bert.chem.wisc.edu.
Adams at AdamsJE@missouri.edu.

See everyone in Orlando!
As dways, the Executive Committee welcomes
your suggestions for future ACS Physcd -Suzi Tucker
Chemidry Divison symposa Pease send any

Theory Subdivision Webpage

Vidgt the new, redesigned Theory Subdivison website a www.acstheory.org! There are many new festures.
We hope that this web ste will be aresource for Subdivison members and for those generdly interested in the
theoretica aspects of chemidry. Please let us know how we can make this Ste more useful to you by
directing your comments to the Subdivison's Webmagter.

NEW: We are compiling a ligt of useful and interesting links to web stes for theoretical and computationa

chemids or for individuas wanting to learn more about theoretica/computationd chemigry. If you have a
recommendation for a ste that might be of interest to the larger community, please send the URL and a brief

description of the site to the webmaster, John Adams (AdamsJE@missouri.edu).

Theoretical Chemistry Postdoctoral Position Clearinghouse

The Subdivison continues to run a clearinghouse for people looking to hire postdocs and people
looking for postdoc positions.  Currently thereisalist of those looking for a position and one for those
looking to hire, both of which are available on the Subdivison web page. If you wish to be on ather
ligt, please send John e-mail or drop him aline. The addressto contact himiis:

Prof. John E. Adams
Department of Chemistry
University of Missouri
Columbia, MO 65211

email: AdamsJE@missouri.edu
voice: (573) 882-3245

Membership

The subdivision now has about 800 members. If you would like to join the Theory Subdivison:

If you are already a dues-paying member of the Division of Physical Chemistry ($7.00/year, $2.00 for
Sudents), just send a note to the Secretary of the Subdivison (Nationa Inditute of Standards and



Technology, 100 Bureau Drive Stop 8380, Gaithersburg, MD 20899-8380, anne.chaka@nist.qgov) indicating
your wish to join. Please Sate that you are dready a member of the Division.

If you are not already a member of the Division of Physical Chemistry but you do belong to the ACS,
join the Divison by sending a note to Professor Ken Jordan, Department of Chemistry, Universty of
Pittsburgh, 219 Parkman Avenue. Pittsburgh PA, 15260, USA, enclosing a check for $7.00 ($2.00 for
sudents) and stating your wish to join the Subdivison at the sametime.

|BM Graduate Student Awards in Computational Chemistry

CALL FOR APPLICANTSFOR IBM 2001
AWARDS! (Deadlineis October 20, 2001)

There ae two Awads in Computationa
Chemigry that are open to current graduate
dudents.  We are grateful to IBM and the
Minnesota Supercomputing Inditute for ther
support of these awards. Last year's winners are
announced below.

Let me urge you to encourage your graduate
sudents to apply. The competition is open to any
graduate student (regardless of citizenship) who
began graduate study after August 1, 1998 and
who is an ACS member (or whose advisor is an
ACS member). These awards are designed to
encourage graduate work in  computationd
chemidiry, to recognize research accomplishments,
and to dimulate interest in the Subdivison of
Theoreticd Chemistry and the Physicd Chemistry
Divison of the ACS.

An Awads Committee will congder dl the
applicants. The awards gpplications should be sent
to Professor Ned Shet a the Univerdty of
Wisconsin, Madison. Note that the deadline for
applications October 20, 2001.

These two awards, supported by IBM, will
provide onetime cash gipends of $2500 and
$1000 as supplements to normd financid ad to
doctoral candidates in the research-dissertation

dage in the 2001-2002 academic year. The
Minnesota Supercomputing Indtitute will provide
each awardee up to 1000 node-hours on an IBM
SP2 clugter for the awardees to actualy carry out
aportion of the awarded research. The awardees
will have access to the consulting services of the
Indtitute normally available to dl usars. Awardee
sdection will be made on a competitive basis.
Applicants should be working on new and
innovative computationad chemistry methods or
goplications in theoreticd chemistry that take
advantage of parallel computing resour ces.

Applicants should prepare a written description
of a computationd chemistry research project
that requires high performance computing, with
an explanation of the scientific importance of the
project. Proposals need to include an estimate of
the computing resources required in SP2 cpu-
hours. Applicants should explain not only how
they plan to use the grant funds, but also how
their caculations require, or take advantage of,
padled  computing. Two letters  of
recommendation, incuding one from the
dudent's advisor, dong with a vita and
transcript, are required. The proposal, including
the vita, should not exceed five double-spaced
pages. In addition, a faculty person (typicdly the
applicant's research advisor) responsible for the
gpplicant's use of the Minnesota Supercomputing
Ingtitute resources must be identified.



Forward applications by October 20, 2001 to (608) 262-0265

Professor Edwin L. Sibert S bert@chem.wisc.edu

Department of Chemistry

Univergity of Wisconsin The awardees will be announced in the Spring
1101 Universty Avenue 2002 Subdivison newdetter.

Madison WI 53706
THE 2000 IBM AWARDEES:

1st Prize: Nathan A. Baker, Depatment of Chemistry and Biochemigtry, Universty of Cdifornia
San Diego. Advisor: Professor J. Andrew McCammon. Proposd: Investigation of Microtubule
Assembly by Pardld Solution of the Poisson- Boltzman Equation.

2nd Prize: Sidney P. Elmer, Department of Chemidtry, Stanford University. Advisor: Professor Vijay
S. Pande. Proposd: Design and Characterization of Self-Folding Polyphenylacetylene-Based
Heteropolymers.

NSF Rotator Positions

The Nationa Science Foundation seeks scientists to serve in temporary (rotator) postions in
Theoreticd and Computational Chemistry.  Interested individuads are encouraged to contact the
Theoretical Chemistry Subdivison (Suzi Tucker, tucker@chem.ucdavis.edu, 530-752-2203)

The NSF augments its permanent staff of professonad employees through the temporary (rotator)
gppointment of individuals on leave of absence from research and/or educationd inditutions. This
arrangement provides the Foundation with viditing scientists, engineers, and educators who are current in
academic, scientific, engineering, or manageria matters. In return, these individuals and ther inditutions
gan knowledge of the philosophy and mechanisms of Federd support for research. The Foundation,
the participant, and higher home indtitution al benefit from this program.

A basic fact sheet about the NSF can be accessed at: http://www.nsf.gov/cgi-bin/getpub™nsf9763
while genera information regarding rotator positions can be accessed at:
http:/Mmww.nsf.gov/home/chart/rotate.ntm.

Most academic <scientits become rotators under the Vidting Scientis  program
(http:/AMww.nsf.gov/home/chart/visting.htm) although some enter under the Intergovernmenta Personnel
Act (http:/mww.nsf.gov/home/chart/intergov.htm). Both of these Sites contain information about sdary,
benefits, reocation alowances, and the Independent Research/Development program.  This program
permits a scientist temporarily performing service a NSF to maintain involvement with hisher research
a hisher home inditution.

Symposium Reports



The following are reports from the Fall 2001 national ACS meeting in Chicago. We thank the
symposium organizers for taking the time to put these wonderful reports together for us.

WHAT CAN WE REALLY LEARN ABOUT CONDENSED PHASES FROM CLUSTERS?
Reported by Bruce C. Garrett and Douglas Ray (Environmenta Molecular Sciences Laboratory,

Pacific Northwest Nationa Laboratory), Organizers.

Studies of gndl ensambles of atoms and
molecules affords detailed observation of
structures, energetics and dynamica processes
that are difficult, if not impossible, in condensed
phase sysems. One ratonde for sudying
clugters is the hope that they can provide a
bridge from the rarefied environment of gas-
phase molecular processes to condensed
phases and that information about cluster
properties can shed light on the properties of
condensed phases. Clugters are dso of interest
in their own right because they display unique
characteridtics, such as large surface/volume
ratio, large cooperaive effects particularly in
hydrogen-bonded clugters, effects of finite sze
on eectronic structure (eg., for metd clusters),
and high reectivity or cadytic activity. The
gods of this symposum were to identify where
cluser dudies have made an impact on
understanding condensed phases and aso to
identify unique properties of clusters and how
they differ from the condensed phase
properties. The symposum was comprised of
9x sessons Solvation Effects on Molecular and
Electronic Structure (Spectroscopy), Solvation
Effects on Reactions — Reaction Dynamics,
Time-Resolved  Solvation,  Intermolecular
Interactions, Thermodynamic Properties and
Phase Trandtions, Propeties of Solids —
Evolution of the Medlic State and Crystd
Growth, and Heterogeneous Catayss.

The speskers took serioudy the charge to
address the question of the symposium title, and

many successful connections between clusters
and condensed phases were identified, as well
as unique differences and cases where the
results of cluster studies did not reproduce
trends seen in condensed phases. The
presentations in the sesson on Solvation Effects
on Molecular and Electronic Structure indicated
that clusters have and will continue to have an
impact on our undergtanding of solvent structure
and energetics. Spectroscopic  studies  of
intermolecular  vibrations provide information
about intermolecular potentils and solvent-
induced hifts in intramolecular vibrations are
ggnatures of binding patterns. A key difference
from condensed phasesis that cluster energetics
dominate over entropy in determining probable
solvation structures and binding patterns.

Perhaps the clearest example of where clusters
dudies have influenced condensed phase
research is in the development of interaction
potentials that can be used in condensed phase
samulations. Cluser studies dlow many-body
effects on interaction energies to be
sysdematicaly probed, and many-body
decompostions have played a mgor role in the
devdopment of trandferable interaction
potentids that modd intermolecular interactions
across arange of environments from clusters to
condensed phases.

An area where a direct connection between
clusters and condensed phases is more tenuous
isin the gudy of solvation effects on reactions



and dynamics. Theoreticd studies of a chemica
reaction and proton transport indicate that
cluster models do not reproduce trends seen in
condensed phase. Effects seen in condensed
phases are often enhanced in clusters, and
clusters provide a more unique entity rather than
a “bridge’ to the condensed phase. In these
cases it is more profitable to look for new
ingghts from clugters. In this respect, clusters
have been very successful a providing insight
into understanding the role solvent mediated
charge trandfer plays in ionic recombination in
clusers. It is interesting that in these tudies
condensed phase concepts (such as the Marcus
picture of the effects of solvent reorganizetion
on chage trander) have play a role in
understanding processes in clusters.

Clugters dso provide unique entities in terms of
thermodynamic  properties and  phase
trangtions. In clusters compared to condensed
phase, fluctuations (which scde like NY?) are
much larger, time scales (which are much fagter)
do not aways separate, traditiond rules (such
as the Gibbs phase rule) lose relevance,
thermodynamicaly unfavored phases can ill
exig, and the digtinction is lost between phases
and components. Even so, concepts from
clusters, such as disconnectivity graphs that
provide information about the energy landscape
and crystd packing have provided indght into
phase trangtions such as freezing.

Direct connections between clugers and
condensed phases have been more evident in
sudies of dructures and Structurd changes,
phases and phase changes, and metd-insulator
trangtions in solids, paticulaly metads. This
area of dudy is one in which bulk concepts
(e.g., crystd packing) has dso played arole in
understanding the clusters.

The perspective that clusters are unique was

dso evident in the presentations on
heterogeneous catalyss. Nanoclugters of metds
supported on metad oxide surfaces show unique
reective and catalytic behavior not seen in the
bulk metds. Cluster properties are extremey
sendtive to dze and on the nature of the
support. Studies of the properties of isolated
clusers are being used to learn about the
supported clusters and the role the support
plays. Both experimentd and theoretica
approaches towards characterizing the support
and dectronic dructure of the clugers are
important to gaining a detailed understanding of
the unique properties of these systems.

In the padt, cluster studies have been used to
provide answers to the question, “how big isbig
enough to modd bulk behavior?” Severd
examples were reported on sudies of the
effects of sequentidly increasing cluster size on
properties. Studies of the sequential solvation of
multiply charged anions provided information
about the adigbatic ionizetion energy of bulk
water compared to the solvation anion.
Extrgpolation of cluger binding energies for
water and for anions and cations were used to
obtain the latice energy of ice and solvation
energy of the proton, and properties such as
binding energies of metals clusters have been
used to extrapolate to bulk lattice energies. This
symposum mede it clear tha the unique
properties of clusters are just as important.
Equdly important questions are “what new
indghts do cluster provide® and “what is the
role condensed phase properties and processes
play in developing these ingghts?’

The organizers would like to thank Shawn
Kathmann and Gregory Schenter for providing
copies of their notesto aid in writing this report.
Acknowledgement for partid support of the
symposum is made to Pecific Northwest
National Laboratory, which is operated for the



Department of Energy by Béttelle, the Donors
of The Petroleum Research Fund, administered

by the American Chemical Society (ACS), and
the Divison of Physicd Chemidry of the ACS.

THREE-DIMENSIONAL SILICON-OXYGEN CAGES. Reported by Mark Gordon (Ames

Laboratory, lowa State University), Organizer.

Takako Kudo discussed possible mechanisms
for the formaion of polyhedra oligomeric
dlsesquioxanes (POSS), usng ab initio
gquantum chemidry.  The sudy included
andyses of the initid hydrolyss of the garting
slanes, subsequent condensation to disiloxanes,
and further condensation to cyclic structures.
The latter are the direct precursors to the
POSS.  Professor Kudo aso considered
subdtituent  effects, the effects of agueous
solvent and the related compounds in which
POSS are partidly or completely subgtituted by
Ti atoms. The cdculations were performed
with arange of methods, from Hartree-Fock to
coupled cluster. Corrdation effects are very
large, but MP2 and coupled clugter caculations
do not differ greatly. Adding solvent water
molecules decreases the barrier heights for
nearly al steps to zero. Except for the increase
in the initid barrier when H is replaced by t-
butyl in the POSS compounds, the subgtituent
effectsare amal.

Ravi Pandey presented the results of density
functiond dudies on the polymer to SO,
converson process for H-dlsesquioxanes
(HSQ). GasHill and planarization on eectronic
circuits can be achieved by low-temperature
processing of HSQ. Professor Pandey
considered HSQ with cage Sizes varying from 8
to 16, that while local DFT methods reproduce
the dructures reasonably wel, they over-
edimeate the binding energiesslicon aom. The
basic bonding picture does not change upon
going from Tg to Ty, but there is alarge change
in the HOMO-LUMO gap, and therefore the
band structure adong this sequence, due mainly

to large changes in the LUMO. T4 and T
show gaps tha aise manly from SH
contributions to the LUMO.

Michael Bowers discussed the gpplication of
the MALDI (matrix-asssted laser desorption
lonization) and ES (electrospray ionization)
techniques to the study of POSS compounds.
The Bowers group combines these
experimental methods with molecular mechanics
computations to sudy ion mobilittes and
collison cross sections of R, T,, cages, where R
is ether cydohexyl (Cy) or vinyl (Vi).
Agreement between experiment and theory for
the cross sections is excdlent. According to
MALDI, the least compact structure is the most
abundant. The calculations predict that the
more compact structures have smaler cross
sections.

Sharon Hammes-Schiffer discussed nuclear
quantum effects in hydrogen transfer reactions
in POSS formation. Instead of using the more
sandard gpproaches, in which the moving H
atom is firg treated classicdly, with subsequent
corrections for tunneling to account for “corner
cutting”, the Hamees-Schiffer group directly
cdculate the nuclear quantum effects. To avoid
computationaly demanding grid-based
cdculations, they have developed an andytica
gpproach that uses nuclear eectronic orbitas
(NEO). The method uses muilti- configurationa
trestments of both the nuclear and dectronic
moations. This method was applied to the initid
condensation reection, for which it was
discovered that a proper quanta trestment of



nuclear motion can lower barrier heights by as
much as 9 kca/moal.

lan Carmichad discussed a sudy on atomic
H in dlsesquioxane cages, usng densty
functiond theory cdculations to predict
hyperfine splittings. This is of interest, snce H
indgde Tg was reported in 1994. The predicted
temperature dependence of the hyperfine
coupling agrees with experiment, but it is too
weak, probably because a rigid cage potentia
was used.

Jack Tossell the behavior of Ti aoms in
duminogdlicate minerds and zeolite catayds.
The particular questions addressed were: What
are the spectral sgnatures for different loca Ti
geometries? How are S and O dgnatures
dtered the proximity of Ti? How are the
reactivity and properties of Ti-O-Ti affected by
the proximity of S-O? The cdculaions were
done by using both Hartree-Fock and density
functiond theory to predict the NMR shielding.
It is predicted that the presence of Ti has little
effect on the S shidding but a very large
effect on the O shidding.

Mark Banaszak-Holl presented results on his
group's dudy of adorption of POSS
compounds on the Si(100) surface usng STM
techniques. It isfound that the POSS prefer to
adsorb at one S, rather than on an edge, with
the duder remaning largdly intact. They have
also studied adsorption onto gold surfaces. In
this case they find that the clusters react rgpidly
with the gold surface, including H exchange with
the suface. A nove SH activation is dso
observed at ambient temperatures.

Hai-Lung Dai discussed the photo-chemistry
of slsexquioxane thin films. They are sudying
gin-on glass maerids usng new low-
temperature deposition methods and 193 nm
light. They then study the surface morphology
using aomic force microscopy (AFM). It is
believed that the RSO group absorbs the
photon, giving riseto R and SO radicds. An
oxygen source is required for the
photochemistry to go to completion. Stochastic
gmulations were used to study the kinetics.
Diffuson of the photofragments through the
solid matrix is observed, followed by secondary
reactions.

Barry Farmer used molecular dynamics (MD)
gmulations based on molecular mechanics to
sudy the gas trangition temperature of POSS-
contaning polymers.  The glass trandtion
temperature is predicted to increase with the
weight percent of POSS, from 0 to 60%. His
group aso dudied the diffuson of gaseous
oxygen molecules in the presence of POSS with
gzesvaying from Tg to Ty4. It is predicted that
even the largest cage is too smdl to permit
diffuson of smdl molecules through the POSS

cages.

Baudilio Tgerina sudied the energetics of
both N, and O, molecules passing through the
faces of POSS cages, ranging in Sze from Tg to
T1,, usng both Hartree-Fock and second order
perturbation theory (MP2) methods. Inserting
these molecules into the cages is endothermic in
al cases, but the endothermicity and barrier
height are smdler for O, than for N,, and both
the endothermicity and the barrier decrease
ubgtantidly as the size of the cage is increased.
Preiminary MP2 results suggest that insertion of
O, into the T, cage may be feasble



COMPUTATIONAL CHEMISTRY IN THE UNDERGRADUATE CURRICULUM.
Reported by Hannes Jonsson (University of Washington, Seettle). F. Rioux and H. Jonsson,

Organizers.

A symposium jointly sponsored by the physical
divison and educationd divison focused on the
many new posshilities that have emerged for
using computers to help teach chemigry. The
Symposum served, in part, to bring research
active teachers from the larger Universties and
college teachers who concentrate on education
to share ther experience and educationa
meteridl.

Some of the highlights incdluded a presentation
by Horia Metiu of a new P-Chem textbook
he is writing where computational excercises
with a high level mathematics program (such as
Mathematica) are integrated into the curriculum,
enabling the sudents to do homework on
redigic problems rather than remaning
confined to the highly smplified and idedlized
problems that typicdly ae assgned as
homework in P-Chem courses.

Kodoff and Ashkenazi demonsrated a
powerful program for visudization of quantum

Conference Announcements

Future ACS Mestings

Orlando, FL, April 7-11, 2002

mechanics and illustrated how the topic can be
taught from the point of view of time-dependent
sysdems rather than just time-independent
systems.

A web based tool for carrying out ab initio
caculations was introduced by Polik and
Schmidt. The sortware, caled WebMO,
functions as a "point-and-click" interface for
Setting up and running calculations with avariety
of ab initio codes as wdl as visudization of the
output.

Many other interesting approaches to the use of
computers in chemicd education were
presented. Clearly much development has
occurred in this area in the last few years. The
symposium was well attended.

Program Chair: Professor John C. Hemminger, Department of Chemistry, University of Cdifornia,

Irving, CA 92697, jchemmin@uci.edu

Biophysica Chemistry of Protein Binding Events
Chemistry and the Environment in the 21st Century: Environmental Chemistry at

Interfaces

Dynamics and Friction a Submicron Confining Systems

Forcesin Biology
Frontiersin Chemical Dynamics

Modern Aspects of Structure Function Correlations of Biomolecules: Electrostatic

Aspects



Modern Aspects of Structure Function Correlations of Biomolecules: Enzyme Action
Modern Aspects of Structure Function Corréelations of Biomolecules: Phosphoryl and
Nucleotidyl Transfer Reactions

Molecular Modeling and Simulation of Reaction Mechanisms, Kinetics and Catalysis
Organic and Molecular Electronics

Structural and Mechanistic Aspects of Amyloid Fibril Formation

Boston, MA, September 8-12, 2002
Program Chair: Professor John C. Hemminger, Department of Chemigtry, University of Cdifornia,
Irving, CA 92697, jchemmin@uci.edu

New OrleansLA March 23-27, 2003
Program Chair: Professor James L. Skinner, Department of Chemistry, University of Wisconsin,
Madison, WI 53706, skinner@chem.wisc.edu

New York City NY September 7-11, 2003
Program Chair: Professor James L. Skinner, Department of Chemistry, University of Wisconsin,
Madison, WI 53706, skinner@chem.wisc.edu

2002 ACTC: American Conference on Theor etical Chemistry

Organizer: Kenneth D. Jordan
Seven Springs Mountain Resort, Champion, PA 15622
July 13- 18,2002  http://www.pitt.edu/~jordan/actc/

2002 EURESCO: Biophysicsfrom First Principles: From the Electronic to the M esoscal e

Organizers Anne Chaka, Havio Seno
San Feliudu Guixals, Spain
September 7-12, 2002

2002 Sanibel Symposium: Dedicated to the Memory of Per-Olov L owdin

Organizers. Quantum Theory Project, University of Florida
Ponce de Leon Resort, St. Augustine, Florida
February 23- March 1, 2002 http://Amww.qtp.ufl.edu/~sanibel/
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