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NEW HOME FOR EMERSON CENTER

The Emerson Center will move to its new home, Cherry Logan Emerson Hall, in the fall
of 2000. Groundbreaking for the Cherry Logan Emerson Hall took place on May 13, 1999,
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I|n the News

O The Emerson Center has su
cessfully performed2K tests re-

cently in compliance with Emygs

ITD recommendations (http:
wwwemoy.edu/ITD/YEAR2000)
We are happy toepot that all our

systems ar ready for the new mil
lennium!

O Dr. Jamal MusaeWpplications
Softwae Manager of the Emerso
Center was invited to prsent a
talk at the ecentACS meeting in

New OrleansAug. 22-26. The
topic of Dr Musaes talk was
“Search for new and alternative

catalysts for ethylene polymeriz
tion processes: Theetical Stud-
ies.”

O Aninternational scientificcon-

ference dedicated to the 65th

birthday of Pof. Keiji Morokuma,
Director of the Emerson Cente
was held at Emory on May 21-2
1999. The confence, entitled
“In the Frontiers of Quantumn
Chemistry & Chemical Reag
tions”, was attended by distin
guished invited speakerofn all

over the world and many gies-
sors and graduate student®ifin

US universities. JohA. Pople,
1998 Nobel Lawgate in Chemis
try, was one of the invite
speakers. Pictas on page 3.

and construction is scheduled to be completed by the fall of 20@0building is named for

Dr. Cherry Emerson, a distinguished alumnus and longtime benefactor of both the science
and the arts at Emoryrhe Emerson Cenl;eﬁounded in 1992 based on a generous donation
from Dr. Emerson, will y

occupy the top floor of the™
new building. Emerson Hall
top floor will also house
research groups of thre W
computational chemistr
faculty members and tw
research groups from th
Mathematics/Compute
Science Department a
Emory, Laboratories for thelj
Chemistry Department an(
two physics professors wil
occupy the rest of thes
building. When it opens in
fall 2000, Cherry Logan
Emerson Hall will be the first
new component of the Emory
Center for the Physical
Sciences. The faculty staf
and students fifiated with the Emerson Hall are grateful to. EBEmerson. His vision and
commitment to Emory University will be a continuing inspiration to all who have the
opportunity to participate in the science programs at Emerson Hall.

Art|sts Sketch of Cherry Logan Emerson HaII
Looking to the Northwest

EMERSON CENTER PARTICIPATESIN GIFT PROGRAM

The GIFTteacher pogram (Geogia Industrial Fellowships for &achers) isun by
Geomgia Tech in conjunction with local business and universitytrens such as Emar
The pogram povides Gedagia middle and high school teachers witlofeissional deve
opment oppdunities during the summethe Emerson Center oféela eseach position
to one GlFTparticipant, Ms. Jormell Bland, a chemigtireacher at Booker. \ashington
High School inAtlanta. Ms. Bland spent two months at the Emerson Center durir
summer under the guidance oPrKeiji Morokuma, Emerson Center Bitor and Dr
Jamal Musae\Application Softwae Manager of the centerFor a epott of Ms. Blands
reseach at the centeplease efer to page 3 of this newsletter

ANEW POSITION IN THEORETICAL/COMPUTATIONAL CHEMISTRY
Affiliated with the Emerson Center

A new position in theoretical/computational chemistry at the tenureAissigtant Pro-
fessor level has been created at the Department of Cherkistoyy University This posi-
tion is one of several that will be made in the next few years in the areas of biological anc
materials chemistpas part of expansion of the department into the new 40,000 square foot
Cherry Logan Emerson HallThis position will be dfliated with the Cherry L. Emerson
Center for Scientific ComputatioApplicants should send a curriculum vitae, a research
proposal and a short statement on teaching interest, and make arrangements to have th
letters of recommendation sent directly Tdreoretical/Computational Search Committee,
Department of Chemistrfemory UniversityAtlanta, GA30322. Review of applications
will begin on October 15, 1999.




Lettere from Fellows

‘7'[ was of my delight to be invited as a fellow ate
the Emerson Center in collaboration with Prof. Keiji’
Morokuma and DrJamal MusaeAlthoughitwas
only for 2 months, | really had a great time. It was
also my honor to be part of the great symposium,
“In the Frontier of Quantum Chemistry & Chemical®
Reactions” dedicated to the 65th birthday of Prof;
Morokuma.Visiting at the Emerson Center gave.
me an opportunity to carry out portions of mye
ongoing research, “The reaction of artemisinin anti*
malarial drug with heme”. Several spin states of
heme W|th ammonla as proximal ligand complexing
‘ with artemisinin
were studied at high
level of accuracy
Applying ONIOM
method, theoretical
study of the reaction
between derivatives
of artemisinin and
L ‘ heme could be
Prof Wdhichai Parasuk ﬁ%ﬂﬁgh?%&ﬁ; E/r:se&
was the weekly Morokuma group meetings. I've
achieved what | expected and learned a great deal
more. | would like to express my appreciation to
Prof. Morokuma, Jamal, Stephan, Mori-san, Jianli
and all other people who helped me during my. stay

Visdivdoos B,

*Dr. Parasuk is amssistant Pofessor of Chemistrat ©
Chulalongkorn UniversityThailand. He stayed at the
Emerson Center as asiting Fellow fom April to June
1999

7 would like to thank the Emerson Center fer

offering a good oppaunity and Pof. Lin for akind °

acceptance of mélso | would like to give thanks.

to Ms. Zhao for making my life at Emory easier and

Dr. Park for many computeelated help. Of coursep

I thank all of you in Rof. Lin's lab too. | found that®

the people her °

were vel nice and ,

hard working, so no «

| wonder they have®

¢ been on the leading]
edge over many,

B years. A state-of- o

. the-art facilities °

alone cannot make;

| or produce any.

“ progress but it is e

people who a& °

In the same fashion, with high-

;Prof Deok-Kee Ch0|

attributed.
performance facilities and excellent peopleéhkr.,

dont see any mblem in EG maching ahead. |-
myself eally enjoyed staying at the center artd
learned a lot fom the people. | am wepositive to ,
say that this would be one goodgress which .
have ever made. | hope everything in EC goes weII

and posper
May God bless you all.

*Dr. Choi is amAssistant Pofessor at Dept. of Mechani-
cal Engineering at Dankook UnjKorea. He spent2 e
months at the Emerson Center in the summer of 1999
collaborating with Pof. M. C. Lin, one of the Emerson
Center subscribers.
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2000-2001 Visiting Fellowship Announcement

The Emerson Center offers visiting fellowships to ésted scientists thugh-
out the year Scientists fim academic institutions all over the world who want
to perform intensiveaseach in computational chemisgtrphysics, and other
sciences for one to several months ancouraged to applyWe also accept
faculty on sabbatical leave. Postdoctoréeach associates amnot suppded
through this pogram. Tavel expenses (and stipends for long term stays) ar
available. Although fully independenéseach is not excluded, collaboration
with an EC subscriber is desirable, and EC subscribez®acouraged to make
recommendations.oTormally apply please submit:

» 1-2 page eseach proposal,

» CV including publication list,

» Amount of financial suppbneeded and

» Length of stay and an apgpdmate stavend date

Applications should be submitted to the Emerson Centerdasidm p. 4).
APPLICATION DEADLINE: EEBRUARY 1, 2000

1999-2000 EC VISITING FELLOWSHIP AWARDS

Prof. Martina Bittererova, Slovak Technical Univ., Slovakia
Prof. Deok-Kee Choi, Dankook Univ., Korea

Prof. Gerhard Erker, Univ. Miinster, Germany

Prof. Takayuki Fueno, Osaka Univ,, Japan

Prof. Peter B. Karadakov, Univ. Surrey, UK

Prof. Takako Kudo, Gunma Univ., Japan

Dr. Xin Lu, Xiamen Univ., China

Prof. Vudhichai Parasuk, Chulalongkorn Univ., Thailand
Prof. Jonathan E. Stevens, Univ. of Detroit Mercy, USA
Prof. David Wardlaw, Queen’s Univ., Canada

Distinguished Visiting Fellow (Jan. - Jun. 2000):
Prof. William H. Miller, Univ. of California, Berkeley

My Stay at the Emerson Center

Prof. Jerzy Moc, Wclaw University Poland

‘7t is incredible how fast the six months of my stay at the Emerson Center
passed, and, please believe me that | enjoyed every single dayhaist.| am
really indebted to Prof. Keiji Morokuma for giving me this opporturitged-
less to say | benefited a lot by the computer 8
cilities and the quantum chemistry softwal
available here. Nearly equally important wag
stimulating interaction with the other Emersd
Center visitors and the Morokuma group. | s
pose that the diversity of chemical projects I
ing carried out at the Center impressed not 0
me.

| have been intensively and extensively
volved in the project concerning adsorption
molecular hydrogen on Pdlusters of increas-
ing size, including reaction mechanisms for ac-
tivation of the first, second,...,,Hby these cluster§his topic could actually
keep me scientifically busy for the next couple of years, but of course we had to
terminate “n” at some digit (at least for now).

Last but not least | would like to thank the remaining members of the Emer
son Center “crew”, i.e., Jamal, Stephan and Jianli for being so helpful, each in

a different way \ 3 M»Dc..-u

Prof. Jerzy Moc

*Prof. Moc was a igiting Fellow at the Emerson Centeoffn Mar 1 toAug. 31, 1999.




Report on Research Activities at the Emerson Center

The Emerson Center is supfes, in pat, by “subscribers” -- faculty members a@geach goups who pwhase shas in oder to
gain access to itesouces for their eseach projects. The following arreseach activity epotts from one subscribing gup of the
Emerson Centeand epotts from one of the GIFprogram paticipants who dideseach at the Emerson Center during the summer

Use of Spartan in Secondary
School Chemistry Cour ses

Researh Repor by Jormell Bland
Booker TWashington High Schooltlanta

Students are facing the twenty-first
century with the computer as the backbone
of theWorld. Therefore, educators must
prepare students by a thorough
investigation of computer applications in
all academic areas including chemistry
Progresses in the development of theory
computer technologyand software have-
created sophisticated systems for
performing simple to complex calculations
on various chemical compounds. .

Spartan is a software program that can
assist the teacher in explaining the
fundamentals of molecules. Many
students have ditulties in visualizing *
molecular shapes, bond lengths, bond
angles, dipoles, and polarityhrough the -

e o o o o o

Development & Applications of the ONIOM Method for
Simulation of Large Molecular Systems

A Repot from Piof. Keiji Morokumas Lab
Depament of Chemisyr Emory Univ.

Computational chemists have developed a variety of theoretical methods for simula-:
tion of chemical problems of didrent size; from a very accurate but expensive (computer
time-demanding) method for small systems (like photochemical decomposition,of NO
an airpollution gas) through various levels up to a very approximate but fast method for
large systems (like the folding of proteins). Howetlee new demand now is for accurate
calculations for lage systems, which is impossible with the existing technologyrder

to achieve this The ONIOM Method (an ONION-like method)

goal, in the last _ ,
few years we have (Our own N-layered Integrated molecular Orbital and molecular Mechanics)

developed a Eirs(tj Layer
ond-formation/breaking takes place.
8&1:"2)0'& C?‘Jrl]eed Use the "High level" (H) method.

Second Layer
Electronic effect on the first layer.
Use the "Medium level" (M) method.

Third Layer
Environmental effects on the first layer.
Use the "Low level" (L) method.

ONIOM method
allows, in the “on-
ion”-like fashion,
the outer layer (the

least important

part) treated with a least accurate method, while the inner layers are handled with progre:

Real System (R)
System (SM)
———

Intermediate
Model System (IM)
Small Model

use of Spartan a student can easily build a Sively more accurate methods, as shown in the lllustration.

molecule and rotate the molecule. I
addition, the program can display the
molecule in diferent types of models.-
Spartan provides automatic calculations of
eneqgy, dipole moment, chges on specific *
atoms, and much moreAlso, Spartan .
provides colorcoded densities of specific:
atoms of a molecule, and vibrations of a
molecule through the use of colorful and
detailed graphicsThis study of Spartan .
applications will include simple-
calculations and graphics of general
molecules that students may investigate,

Hans 20 Be a Swbscrcber?

Try it FREE for 3 monthsor
try the Introductory Offer

The Emerson Center offers an oduc-
tory subscription of $1250 per yearhich
gives the subscriber access to all Emer
son Centereéseach resouces, both hat-
ware and softwag, except for the privilege .
of hosting visiting fellows. .

A no-cost 3-month trial subscription to-.
the Emerson Center is also available for
those who want to try out the benefit of
subscription. For further information, -
please contact DrMusaev (7-2382, °
musaev@euch4g.chem.emedu) or Dr
Irle (7-4658, sirle@emagredu) at the Em-
erson Center

© o o o o 0 0 0 0 0 o o o
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The method turned out to be ideal for theoretical simulation of chemical reactions of
large molecular systems. Involving chemical bond formation and breaking, chemical re-
actions usually require a very accurate and expensive theoretical method. In ONIOM
adopting less expensive methods for bulky substituents and solvent molecules, accura
calculations now can be achieved even faydanolecules. For instance, the bond disso-
ciation enggy in C60 was calculated accurately for the first time.

The ONIOM method is being used for the theoretical design of new catalysts, for
instance, for polymerization of ethylene and for harnessing thgolting gases for
useful productsWe are also using ONIOM for the theoretical simulation of the mecha-
nism of reactions of enzymes, such as methane monooxygenase and nitrdgenase.
of the Emerson Center computer facilities is essential for the present project.

* PICTURES FROM THE QUANTUM CHEMISTRY CONFERENCE *

% ’ JohnA. Pople g
gl speaks at Col

Plaque pesented to
Prof. Morokuma

Conf. in Session




Software:
NAG FORTRAN LIBRARY

New \érsion now available at EC

A new version, Mark-18, of the NAG (Numerigslgorithms
Group, Inc) Fortran Library is now available at the Emersbn
Center .

Those who have ganized computing services are well awafe
of the two main problems that face the users of computing
machines in scientific computation. First, considerabie
experience is needed before the user can transform a give
algorithm into a very étient program. Second, our users need
knowledge of the principles and techniques of numerical
analysis, however é&tient they might be at program®

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

The Emerson Center web page gives the most up-to
information about Emerson Center operationsu Will
have access to information about the cestéission
Statement, the crent list of the centés subscribers anc
their reseach inteests, updates about oursiting Fel-
lows Pogram, softwag and hadware upgrade informa-
tion, news on confences and other pgrams that the
center initiates, tutorials, and links to many other ex
ing sites.

construction, before they can reasonably guarantee to have an

efficient algorithm which is as free as possible from numerical
instability and which gives results in economic time. Both the
cost of computation and the eyaesent desire for quick resultg

make obligatory at least a partial solution to these two problems.
Many computing labs and computing services have made

some attempts at a solution by constructing libraries «of

computing programs, but only in the last few years has it been
possible to develop really comprehensive schemes by Numelﬁcaﬁ

Algorithm Group Inc. (NAG).

Now, at the Emerson Cenfeve have the latest version of
these libraries, Mark-1&t Mark-18 of the Fortran Librarya «
variety of new facilities have been introduced and improvements
made in existing areaBhe Library now contains a total af@8
documented routines, of which 35 are new at the Mark{isse .
extend into areas of ordinary fdifential equations (ODESs),*
partial diferential equations (PDESs), interpolation, optimizatiof,
sparse linear algebra and operations research (OR).

Coverage in the diérential equations chapters has been extended
as follows: .
- Simple driver interface for the integration of a system of
first order ODEs using a fixed order Runge-Kutta methgd
until a userspecified function is zero.
- New approximate and exact Riemann solvers for 1-D E
equations
- Solution of time dependent second order BIME2D using
adaptive mesh refinement.

New routines for generating and evaluating interpolants to 2D
and 3D scattered data sets (using a modified Shepard interpota
are included in the interpolation chapter .

The most significant additions to the optimization chapter
are as follows:

- New routines to solve sparse LP and QP problems;

- New routines for unconstrained minimization with ah

extended parameter list to replace existing routines wijth

reserved names .

- A new reverse communication routine for constrainéd

uler

Hardware Upgrades

In the last issue of the Newsletter we mentioned plans
for the main fileserver upgrade at the Emerson Ceftier
are pleased to inform our user community that we have
acquired an IBM 43P RS/6000 Power3 machine which has
xactly the desired bandwith and transmission speed as
eeded. In the future it will be possible to connect this
machine directly to the SP2 via a 400MB/s fast “SP Switch
Router” which eases file access tremendously

In addition we bought a new 160GB RAID storage system
which formally increases user disk space 5 times (the exact
segmentation will be released and made available by the time
this newsletter is in presshhis additional equipment will
make it more convenient to use the computational power of
our new and upgraded SP2 system and will resolve disk space
problems for users and the system management of the past.

Stephan Irle, System Manger

Having a place for Rent?

The Emerson Center is seeking accommodations
its Distinguished/isiting Fellow Prof.William H.
Miller of the University of California, BerkeleyProf.
Miller and his wife will be at the Emerson Center froy

Jan. 15 through mid-June 2000hey are interested in

furnished two-bedroom house or apartment closg

Emory If you have space for rent, please

contact the Emerson Center at (404

727-2380.

minimization using a sequential quadratic programming

method.

Coverage in the sparse linear algebra chapter has been extend
to provide interactive methods and preconditioners for real
nonsymmetric linear systems of equations. :

A new routine for finding the shortest path through a network
is included in the operations research chapter .

For details, please see the new manual for Mark-18 at :the
Emerson Center

Jamal MusaeApplications Softwar Manager e

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
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