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Letter from the Director

HIGH-END COMPUTATIONAL FACILITY
FOR YOUR SERVICE

-- Keiji Morokuma --

The Cherry L. Emerson Center for Scientific Computation may not be the
best known center on campus, but itetyiiis one of the most active scientific
reseach facilities. The Emerson Center was estg'=
lished in 1991, with a genaus gift of Emoy Alum
nus, Cherry L. Emerson, and has a dual missio:
accomplish: to establish Emory as a world cente
computational chemisgrand physics, and togvide
a high-end of computational services to the Em
reseach communitylt presently owns and operat:
an IBM9076 SP2 parallel computer with 1dbpes-
sors, as well as fifteen IBM, HP and SGI works
tions. It also offers a variety of application softerg
and consulting services in computational chemi
and physics, in addition to basic mathematical _
graphic libraries. Vith the use of its facilitthe Cen-  Mr. Cherry L. Emerson
ter subscribers have published over 200 scientific papers in the first six years of
existence, and have put the name of Emory clearly on the map of computational
chemistry and physics.

We are curently ex-
panding the scope of the
Center to other disciplines,
including computational
chemical, physical and bio-

"™ logical sciences, and to en-
. % compass a much bader
base of scientific comput-
ing. This newsletter is one
of our effots to reach out
to potential users who
might need the Centisr
Prof. Keiji Morokuma, Director, Emerson Center computing hagdware, soft-
ware and consulting seices for their eseach. Though issues of this newsletter
we plan to povide up-to-date information about the Center and its facilities and
activities.

may benefit from the Emerson
Center services and facilities, you
may now try the service (hard-
ware, software and consulting)
FREE for 3 months! It is the
newest feature initiated by the
recent Emerson Center Executive
Committee meeting in anfeft
to reach out to the university com-
munity. Please call the Emerson
Center at 727-2380 or email
clec@euch3g.chem.emoeyglu
for details. Also, please make
sure you return the enclosed
USER SUREY form for future

information updates. If you have a need for high-end computing for yeseach, please contact

the Emerson CenteiThe Center is easy teach, via internet web page, e-mail,
telephone or visit, whichever is convenient to you.




Meet the Bierson 1998-99 VISITING FELLOWSHIP
CGrer S aff-

The Emerson Center offers visiting fellowships in computational chemistry/physics
throughout the yearScientists frm academic institutions all over the world who want
to perform intensiveeseach in computational chemistiphysics for one to several
months ae encouraged to apply\e also accept faculty on sabbatical leave. Postdoctoral
reseach associates arnot suppded thiough this pogram. Tavel expenses (and sti-
pend for long term stay) aravailable. Although fully independengseach is not ex-
cluded, collaboration with a “subscriber” is desirable. Deadline for application is
usually Feb. 1 each yeaand decisions & made in late Felmary at the Executive
Committee meeting of the center

For the 1998/99 academic ye#ne Executive Committee has offb6 fellowships
so far for computationalaseach in theoetical and experimental chemigtand phys-
ics. The names of awtees and their affiliation arlisted below Additional $15,000
is still available for visiting fellows intested in collaborating with scientists doing
mainly experimentalaseach.

Dr. Jamal Musaev, Applications Software
Manager  7-2382
musaey@euch4g.chem.emory.edu

The Emerson Center Visiting Fellowship
Awardees, 1998-1999

Dr. K. Christoffel, Augustana College, lllinois
Collaborator: Prof. J. M. Bowman, Chemistry
Dr. C. Hu, Academia Sinicalaiwan
Collaborator: Prof. H-amily, Physics

Dr. J. Moc, Wroclaw University Poland
Collaborator: Prof. K. Morokuma, Chemistry
Dr. R. Musin, RussiarAcademy of Sciences, Siberian Branch
Collaborator: Prof. M. C. Lin, Chemistry

Dr. B. Yates, University ofTasmaniaAustralia
Collaborator: Prof. K. Morokuma, Chemistry
Dr. Y. Osamura, Rikkyo University Japan
Collaborator: Prof. K. Morokuma, Chemistry

Previous Emerson Center Visiting Fellows

1996/1997
Dr. Stuart Carter
Univ. of Reading, UK
Dr. Kevin Dunn
Hampden-Sydney CollegeAV
Dr. Viktor Horvath
Eo6tvos UniversityHungary
Dr. Stephen Klippenstein
Case Wstern Resee Univ, OH
Dr. Lucas Lathouwers
Univ. of Antwerp-RUCA, Belgium
Dr. Feliu Maseras
Univ. de Montpellier Il, France
Dr. Ruslan Minyaev
Rostov UniversityRussia
Dr. Srihari Murthy
Geomgia Tech., GA
Dr. Shogo Sakai
Osaka Sangyo UnivJapan
Dr. Tamar Seideman
Nat. Res. Council, Canada

Dr. Stephan Irle, System Manager

7-4658 irle@euch4g.chem.emory.edu 1997/1998

Dr. Harold Basch

Bar-llan Univ., Israel

Dr. Stuart Carter

Univ. of Reading, UK

Dr. Viktor Horvath

Edtvos UniversityHungary
Dr. Nobuaki Koga
Nagoya UniversityJapan
Dr. Eugene Kryachko
Bogolinbov Inst., Ukraine
Dr. Vladimir Mandelshtam
Univ. of S. California, CA
Dr. Minh Tho Nguyen
Katholieke Uniy, Belgium
Dr. Huan-Xiang Zhou
Hong Kong Uniy Hong Kong

Jianli Zhao, Administrative Assistant
7-0867 jzhao @euch4e.chem.emory.edu




The Emerson Center Subscribers

The Center is supptad, in pat, by “subscribers” or faculty members who pbase shas in oder to gain access to its
resouces for their eseach pmojects. IBM workstations arhoused in their labs while coalied by the LoadLeveler queu-
ing system. Cuently thele ar nine subscribers, eighioin the chemisyrdepatment and one @&m physics. In addition,

there is a Chemisyr depatmental subscription, prviding access to the Emerson Center for class use and occasional users
in the depamment. The following is a list of faculty subscribers and theseach inteests

Joel Bowman (Phys. Chemistry)
(404) 727-6592
bowman@euch3g.chem.emerdu
Quantum Calculations of Chemical
Reaction Dynamics andbrations of
Large Molecules

Fereydoon Family (Physics)

(404) 727-4293
phyff@physics.emgedu

Monte Carlo Simulation and Molecular
Dynamics of Models of Material
Growth and Other Non-equilibrium
Phenomena

Karl Hagen (Inorg. Chemistry)
(404) 727-6556

chemksh@emgedu

Structural Studies of Supramolecular
Model Complexes as Models of
Metallopmoteins

Michael Heaven (Phys. Chemistry)
(404) 727-6617
heaven@euch4c.chem.emyedu
Calculation of Potential Engy
Surfaces for \&akly Bound Systems

M.C. Lin (Phys. Chemistry)
(404) 727-2825
chemmcl@emg@redu

Calculation of Potential Engy
Surfaces for Combustion Related
Reactions and Reactions on Solid
Surfaces

HCN/HNC
. 48

| somerization Wavefunction
Contributed by Joel Bowman
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Designed Mimic of the Breast
Cancer Agent Taxol
Contributed by Dennis Liotta & Jim Snyde

Dennis Liotta (Org. Chemistry)

(404) 727-6602

dliotta@emoy.edu
ComputationaApproaches for Examin-
ing Enzyme/Ligand Interactiondp
Initio Calculations forAssisting
Synthetic Strategies and/or gaining
Understanding of Synthetic Results;
Effective Coe Potentials for Examining
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the Electostatics of Ligands Containing

Metals

Fred Menger (Org. Chemistry)

(404) 727-6599

Optimization of Molecular Geometry
and Enegy Calculations for Local/
Global Minimum and for fEinsition
States, Calculations of Reaction
Pathways, Rediction of Rate Constants
for Organic Reactions and Isotope
Effects

Albert Padwa (Org. Chemistry)
(404) 727-0283

chemap@emgredu

Computational Studies in tgea of
Heteocyclic Chemisty and Rhodium
Catalysis
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Keiji Morokuma (Phys. Chemistry)
(404) 727-2180

morokuma@ematedu

Quantum Chemical Studies of Chemical
Reaction Mechanisms:ransition

States for Gas Phase Reactions,
Organic Reactions, @anometallic
Reactions and Enzymatic Reactions

]Vews Jfrom the Emerson Center

Executive Committee Meeting

The newly formed Emerson Center Execu-
tive Committee (ECEC) had their first
meeting on Feb. 9, 1998. The committee,
appointed by the Pwost, consists of the
faculty members: Keith Winson (Bio-
chemistry), Michael Heaven (Chemistry),
andAl Padwa (Chemisyrwill join in fall),

and is chaied by Keiji Mookuma, Diec-

tor of the Emerson Centelt will oversee

all matters elated to administrative sup-
port and operation. At its first meeting,
Morokuma epotted to the committee on
the curent status of the Emerson Center
and its operations. €chnical issueser
lated to hadware and softwag upgrades
were discussed. The committee alse r
viewed applications for the 1998/99
Emerson Center Fellowship, and selected
6 awad winners. (See page 2 of this news-
letter for names of awdrwinners.)Addi-
tional funds ae still available specifically
for visiting fellows collaborating with ex-
perimentalists.

Also discussed at the meeting assues
related to futue operations of the center
subscriber issues, suggestions on how to
strengthen collaboration between the
Emerson Center and BIMCORE, and how
to expand the scope of the center to be of
better sevice to the lager community of
the University

The committee is scheduled to meet
monthly




Hardware & System Software Specifications
T he Emerson Center provides powerful computationa
resources and promotes active computational research in ch
istry, physics and related ared$e Center has an IBM9076 SP2
parallel computer with 1ZhinNode-2 units (each is equivalent to
an RS/6000 model 39H), a High Speed Switch, 4 GB of total memo
and 63 GB of disk spac&he operating system of the SP2 is IBM?
Unix versionAlX accompanied by IBMs parallel system support
product (PSSP). In addition, there are 10 IBM RS/6000 model 5
workstations, one 590, and two 350kese machines are also run-
ning undeAIX and connected to Emoryethernet network, wherea$s
internally connected to each other via the Network File System (NF
and Network Information Systems (NIShe homogeneity of thesé
AIX machines allows dicient and transparent user access by facili
tating an IBM batch queueing system product called LoadLevel
where the user submits a job to a single queue and the softwarg
patches the job to the first available CPU for execution. Parallel jobs
are executed using message passing pa!r_allel programr_ning enviroRaftware -continued
ments such as PVMe and Linda. In addition to this variety of IBM .
RISC machines the Emerson Center owns one HP workstation, mod&uch software allow users to use computational methods to pre-
730 and one Silicon Graphics Indy 2 graphics workstation with video-dict properties or assist structural analysis using molecular or
output capabilitiesThe total computing power of these machings atomic scale models and rich molecular visualization capabili-

: ; - ties. Applications are to polymers, zeolites, catalysts, ceramics,
ranges from 0.5 to 1 gigaflop, depending on the application us?d. semiconductors, metals/alloysganometallic, and molecular ma-

rials.They are intended to provide a convenient environment to
rry out individual molecular mechanics calculations and semi-
mpirical, ab initio Hartree-Fock and correlated molecular orbital

P LEASE VISIT US AT OUR WEB PAGE:
http://www.emer son.emory.edu

The Emerson Center web page gives the most up-
date information about the Emerson Center operatio
You will have access to information about the céstel
Mission Statement, the current list of the centers su
scribers and their research interests, \disiting Fel-
lows Program updates, software and hardware upgr:
information, news on conferences and other progral
that the center initiates, tutorials, and links to many ot
exciting sites.

However due to intensive use of our facilities the capacity limittis €
already sometimes reached, and therefore we plan to substantial

upgrade our hardware in the near future.

-Contributed by DrStephan Irle, ®
System ManaggeThe Emerson Center,

calculations on diverse molecular systelifeey also serve to fa-
cilitate processing of lge numbers of closely-related calculations
as might be required to map a conformational ganerofile, to
screen a set of compounds for a particular property or structural
characteristic, or to parameterize a potential function for later use
in a molecular mechanics or molecular dynamics calculation.

Application Software Descriptions

he Emerson Center fefs basic mathematical, graphicaI(GI: 3. MOLDEN and SciAn. Software for visualization and anima-

) i
FORTRAN NAG and IBM’s ESSLlibraries, along with dozens tion of the research results.

of extremely powerful software packages, which can be divided'intg. Data bases such as QCLDB_97. Quantum Chemical Litera-
several diferent categories: ture Database, for example, is an on-line application and allows

: : . h quantum chemical literaflines database includes
1. Electronic structure codes, such as Gaussian-94, Gamess- ,ers to searc ; ;
Molpro-96.4, Cadpac-5.4, Hondo-8.4, Molcas_4TQrbomole/. %ﬁ quantum chemical papers published up to 1996.
TurboNMR, Mopac_93These codes allow users to e
(a) optimize the geometry of the molecules,
(b) search for transition states,
(c) calculate the engy, transition dipoles, vibrational
frequencies, force constants, intensities for vibrations,
polarizabilities and hyperpolarizibilities, Mulliken populatign
analysis, multipole moments, natural population analysis,s
electrostatic potential, atomic chgas, thermochemistry
using arbitrary isotopes, temperature and pressures.
These packagesfef semi-empirical methods (such as CNDO, INJO,
MINDO/3, MNDO,AM1, PM3, etc.), Hartree-Fock and various-ver
sions of density functional methods, as well as the high level correla-
tion methods such as MCS@RR-CISD, CCSD(T), QCISD(T), MPZ;
MP4. With these codes, users can
(a) study the potential erggr surface of the complex .
inorganic, oganic, oganometallic, biochemical reactions, at the
both ground and excited electronic states of the reactants,and
(b) search for the new materials with given physical and
chemical properties. .
Our message passing parallel environments such as PVM_3.2 and
Linda that permits the use of powerful Gaussian-94, Gamess-96 and
Hondo-8.4 packages which speed up the calculations with parallel
processing.

The Emerson Center alsdefs Morate_4.5 and Polyrate_7.0 for
calculations of the rate-constants of reactioAdditional soft-
ware are added continuously upon requests from subscribers ac-

cording to their research needs.

-Contributed by DrJamal Musagv
Applications Softwar ManagerThe Emerson Center

Cherry L. Emerson Center

for Scientific Computation

Atwood Hall, 1515 Piee Dr
Atlanta, Geogia 30322
Phone: (404) 727-2380
Fax: (404) 727-6586
Email: clec@euch3g.chem.emory.edu

http://mamwv.emer son.emory.edu

Thisissue of the Emerson Center Newsl etter
is designed and edited by Jianli Zhao

2. Molecular modeling and molecular dynamic software such as
Cerius2, SYBYL, MM3AMBER, Spartan_4.0, and HyperChem_4°5.
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