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What's New?

A Starting March 19, 1999
the Emerson Center will of
fer a special series @hort

courses on Practical Com-
putational Chemistry,

taught jointly by the cent&s
staf members, DrJamal
Musaev and DiStephan Irle
For contents and schedu
details, please refer to the a
nouncement insert.

AThe Emerson Center is i
the process of upgrading i
Main File Server to meet the
needs of the new and uj
graded SP2, and to impro
speed and users access. |
tails on page 3.

A Gaussian-98ndMolpr o-

98 quantum chemical pack
ages are now available at t
Emerson Centés software
collections. Please refer {
page 4 of the newsletter fc
details about the above so
ware packages.

MATH/COMP SCIENCES JUMPON TRIAL SUBSCRIPTION

As part of our dbrts to reach out to the broader Emory commuitiity Emerson Center
Executive Committee implemented a free 3-month trial subscription to the EC facilities anc
software in the sping of 1998This policy encourages and enables research groups from
other departments on campus to try the Emerson Center senAdes. a visit to the EC
Open House in September last ya&asiting Professor Paul Gray from the Math/Computer
Sciences Department signed up for this unique opportuRityf. Grays research areas in-
clude distributed computing and numerical partidkedéntial equations, where standard par
allel libraries like MPI are used. His major interest in this trial subscription is to find out
whether our newly purchased SP2 cderod good performance for his program code, writ-
ten mainly in C++ and Java.

In order to accommaodate “trial subscriptions”, the Emerson Center has added a new su
scribing group named fial” along with the regular subscribers, with adequate disk space
and CPU time. In addition, a public domain version of the MPI parallel library and a (free)

-Continued on page. 4.

SECURITY ISSUESAT THE EMERSON CENTER

Due to an in@ased number of incidents of internet accouptikfins, security of the
computer system at the Emerson Center has become a major concern. The following is
excerpt fom a ecent memo by MaiTheune, softwarsuppor for the Chemisir Depat-
ment: “In recent days, hackers have been camysing the dooley accounts of people
within or affiliated with the ChemistrDepatment. The hackers gain access to a pesson’
login ID and passwat and begin to use the comprised account to causetble else-

-Continued on page. 4.

b N
Scenes from the ) -
Open House R\

The Emerson Center held an open houg
on Friday, Sept. 1, 1998 to celebrate the ma§
jor purchase of a new hdware system and |
the system softwarupgrade. Povost |
Rebecca Chopp spoke at thestaony prais- |
ing the achievement of the Emerson Center
in promoting high-end scientific computation
at Emowy and its fellowship mgram hosting
visiting scientists tyrm all over the world.

Provost Chopp & EC Déctor
Morokuma speaking at the
Open House




Letters from Fellows

7 appreciated the opportunity to spend a
portion of my research leave at the Esuer
Center My 3-month stay idtlanta was both
productive and pleasarfhe scientific and
computational environment enabled me to
initiate several projects during this time and
to complete others. .

Specifically in collaboration with Prof. °
Keiji Morokuma, | carried out a series of.

- —benchmark:
” -l calculations to »

further explore the :
. application of .
ONIOM. In a

# second study |

applicability of
Prof. Patricia Plummer “

- N
Y |

chemical
accuracy” methods .
such as G2 and G2M to the description of
the stability of weakly bound molecular.
aggregates.A third project began the®
investigation of the structure and stability of
a series of rhodium containing molecules that
have potential as imaging agents when
prepared with a radioactive isotope of Rh.®
The interaction with on-site Center,
subscribers, Profs. Heaven, Bowman, and
Family, and other visitors to the Center and
to Prof. Morokumas group was °
intellectually stimulating and greatly added
to the benefit of my time thereThese -
scientists, together with the Emerson Centgr
staf contributed significantly to my stay

1999-2000 Visiting Fellowship Announcement

The Emerson Center offers visiting fellowships to ggtrd scientist
throughout the yearScientists frm academic institutions all over the wojild
who want to perform intensiveseach in computational chemigtrphys?m

ics, and other sciences for one to several monthgeacouraged to apply

We also accept faculty on sabbatical leave. Postdoctesgach associ
ates ae not suppded thiough this pogram. Tavel expenses (and stipends
for long term stays) &ravailable. Although fully independeneseach is
not excluded, collaboration with an EC subscriber is desirable, ang
subscribers a encouraged to makegommendations.

EC

To formally apply please submit:

» 1-2 page eseach poposal,

e CV including publication list,

« the amount of financial support needed and

« the length of stay and an appimate stavend date

Applications should be submitted to the Emerson Centerdasidn p. 4

DEADLINE TO APPLY IS
FEBRUARY 1, 1999

Upgrading my Reseah at the Emerson Center
Pof. Yoshihio Osamura, Rikkyo Universjtyapan

‘7 am very much appreciative to Prof. Keiji Morokuma for giving me a chance to
spend my sabbatical year at the Emerson Cehteas amazed that only a few people
are maintaining such a good facility and nice rese . —
environment for computational chemistryhe leader
ship and aggressive research activities here at
Emerson Center are owing to not only people gathe
here but also to the support from. @herry Emerso
and Emory UniversityThe wide range of research fie
in computational chemistry carried out here inspires|
a lot during my stayThis means that many researchg
who are interested in computational chemistry can bé2rof. \OShlhlro Osamura

Special thanks are due to Stephan, Jamal andcome involved in research here, e.g., from excited state dynamics of atom and diatomic

Dima for “putting up” with my many °
questions and requests—especially in the
beginning. .

In summarythe Cherry Emerson Center,
and its director Prof. Morokuma provide an
environment which is very supportive and
in which a visitor can be scientifically®

productive. WW .

*Dr. Patricia Plummer is Rafessor of .
Chemistry and Physics at the University of
Missouri, Columbia, Missori. She stayed
at the Emerson Center as &ing Fel- °
low from September to December 1998,
and is scheduled to visit the center agair
in March 1999. .

to biological systems as well as catalytic processes. Such a fascinating place made
possible for me to extend my research interests.
| was able to make major progress on my research about analyzing the interaction ¢
hydrated clusters of strong acids, reaction mechanism of [2+2] cycloaddition reaction
of benzyne, formation mechanisms of interstellar molecules, and the development of
full variational methods to optimize electronic wavefunction and molecular geometry
*Prof. Osamura is aisiting Fellow at the

simultaneously
(s~
Emerson Center &dm April 1998 to Mach 1999

The Emerson CenteApartment

The Emerson Center has a long-term lease for a fully furnished 2-bedroom apal
ment for its visiting fellows.The apartment is a well-maintained, independent carriage
house located at 1223 Clifton Road, less than 5 minutes walk to campus. It is ideal f
short-term visitors since it is fully furnished with full-size beds in each bedroom, liner
and sheets, kitchen utensils, and couches and oriental rugs in the living room.

We make the apartment available to other short-term visiting faculty on campus whe
there is a vacancylhe rent, which includes all utilities and local telephone service, is
$550 per room per month, or $25 per day if less than 30 days. Please contact Jianli Z|
at 727-0867 for more information.




Report on ResearcActivities from EC Subscribers

The Emerson Center is suppext, in pat, by “subscribers”, faculty members ogseach goups who puwhase shas in oder to
gain access to itesouces for their eseach piojects. The following arreseach activity epotts from two subscribing gups of the

Emerson Center

Energy Transfer in Lasers

Prof. Michael Heaven
Department of Chemistry

o o o o

Electronic engy transfer and the formation_

of molecules in metastable electronic states are

the tagets of our recent computationafcefs. °

This efort is motivated by the need to understand
enegy transport and transfer in chemical laser

systems. High-power iodine lasers depend dn

enegy transfer from singlet oxygen to atomic

iodine. We have examined this process by

computing potential engy surfaces that represent
the forces acting between | and @ various -

electronic states. Our results explain the

magnitude of the transfer cross section and its

dependence on temperaturghis study also *

demonstrates that electronic structure methods

have now advanced to the point where reliable
results can be obtained for problems of this kind.
Eforts are currently under way to use singlet

NCI (isoelectronic with Q) to drive iodine lasers. -
Following our success with 1+Qwe are |
computing potential engy surfaces for 1+NCI.

Among other issues, we want to know if eper *

.

transfer in this system occurs by a purely physical
exchange, or if transient formation of a chemically

bound INCl intermediate is involved. Ultimately®

this question determines the mechanism of heat

release in the laser N

These are technically challenging problems,
as they involve electronically excited states and

relativistic efects must be includedAs this is
not routine quantum chemistryve are grateful .
for Prof. Morokumas participation in this
collaborative venture.

.

A Model Study of “CO-CO Adsorbate Interaction” on Si(100)-2x1

A Repot from Pof. M.C. Lins Laboratoy
Department of Chemistry

The CO-CO adsorbate interaction on Si(100)-2x1 has been investigated with
ab initio molecular orbital and hybrid density functional theory calculations us-
ing cluster models of the surface. feient adsorption combinations for one and
two CO molecules on single- and double-dimer cluster modgh, 8nd Sj.H,,,
respectivelyare used. Our calculations indicate that the second CO molecule is
physisorbed on the same surface Si dimer where the first CO molecule is chemi-
sorbed. The chemisorption of the first CO molecule induces a change in the
chamge of the .
surface Si dime © b’.
atoms which in
hibits further”
adsorbate-dar
gling bond in-
teraction. This
greatly reduce  i»
the ability of the
surface to ac
cept an addi
tional CO mol-
ecule on thi
same Si dimezco on single-dimer SisH,» cluster.
The dissociation
enegy of the physisorbed second CO molecule is less than 1 kcaldsbrp-
tion of the second CO molecule on the second Si dimer igefieally favored
for the 20C-normal.d14 structure as the most stable configuration, with the two
CO molecules adsorbed diagonally across the two Si dinTérs.dissociation
enegy of the chemisorbed second CO molecule in the 20C-normal.d14 structure
is 13.9 kcal/mol. Inteconfiguration, i.e. OC-normal and OC-bridge, interaction
between CO adsorbates have also been stut@ilegladsorbed CO is found to be
more stable in the OC-normal than the OC-bridge configurafibthe B3LYP/
6-31G(d) level of theoryour calculations predict that the OC-normal could not
coexist with the OC-bridge configuration on adjacent surface Si dimers.

2C0 on double-dimer Si;sH; 4 cluster
labeled as 20C-normal.d14.

EC File Server Upgrade

The Emerson Center is in the process of up-

grading its main file server to meet the need
of the new and upgraded SPrhis upgrade to
a modern IBM server model based on IBM’

new POWERS3 technology will enable users td
access their home directories and program

during computation, increase access speed

o]
NFS mounted disks, and dramatically increasl

the Emerson Center computation faciktyo-
tal storage capacityAn option will be avail-

able so that the SP2 nodes can mount file sysr

tems from the file server over the “SP Switch”,
SP25 forty-times faster network.

10

HWan? 2o Be a Swubscrvcber?

TakeAdvantage of the 3-month Freerial &
the Introductory Subscription Gérs

At the ecent Emerson Center Executive Committee meeting, aduictory
subscription of $1250 per year was apped . This low-cost irdgductory subf
scription offers the subscriber access to all Emerson Ceeseiach resouces
both hadware and softwae, except for the privilege of hosting visiting fellows.

able
ma-

A no-cost 3-month trial subscription to the Emerson Center is still ava
for those who want to try out the benefit of subscription. For further infg
tion, please contact DMusaev (7-2382, musaev@euch4g.chemeethr) o
Dr. Irle (7-4658, sirle@emagredu) at the Emerson Center




Software:

Gaussian-98 & Molpro-98
now available at the Emerson Center

Gaussian-98 is the latest in the Gaussian series of @éctr.
structure programs. It is designed to model aokd range of ¢

Gray/EC collaborationcontinued fom page. 1

native Java compiler from IBM have been installed. Regular
production jobs for existing subscribers are nfa#céd. It can
even be expected that specific needs for existing subscribers
with their own program development may benefit from paral-
lelism technologies brought in by researchers like Prof..Gray
This exchange of knowledge will eventually improve commu-

molecular systems under a variety of conditions. Gaussian-98°camication between all of the EC users.

predict the enggies, molecular stictures, vibrational fequencies |
and numeous molecular ppetties for systems in gas phase andin
solution, and it can model both theirognd state and excited states.
Users with experimental bacl@mds can use this@gram to study
molecules andeactions of definite or potential intest, including |
both stable species and those compounds whiehdificult or .
impossible to observe experimentally (short-lived mtermedlates-an
SO on).

Gaussian-98 includes many featuspecially designed to brmg
large molecular systems withigach of electmic stucture methods.

Prof. Paul Gray is current running his first set of tests on our
SP2 computersWe feel that the Emerson Center has benefited
from this experienceWe have learned from knowledge that
other research groups fromfeifent backgrounds have brought
to us. Finallywe would like to take the opportunity and en-

iourage other potential users to take advantage of the trial sub-

cription to try out the centsrmost advanced facilities.

For information about the free subscriptiofegfplease re-
fer to our web site at: http://wwemerson.emorgdu/local/free-
subs.html.

Advanced optimization algorithms and other efficiency innovations

make semi-empirical geomgtoptimizations practical for layer
molecules than ever beéor

Fast multipole method (FMM) and sparse matrix techniques fo
linearizing computational cost and an enhanced mtegratu)n
algorithm substantially extend the practical range of DRT
calculations, especially fordéquency calculations.

The ONIOM facility in Gaussian-98 brings this powerful method
of Morokuma and coworkers to Gaussian users. Using this techniqu
which divides a molecular system into two oethflayers” which °
are treated at diffeent levels of accuracyely large molecules of!
biological and commeral interest become feasible for sStu@NIOM
allows, for example, the active site of a drug molecule to be modele
using a vey accurate model chemigtrwhile atoms close to it ar ®
treated at a somewhat lower level of theand atoms far &m the |
site ae treated in a mar appoximate manne©NIOM calculations .

in Gaussian-98 may use any of the available methods for the various

layers defined for a molecular systemreuntly under investigation.

Gaussian-98 continues to extend the range of molecula

propetties that can be pdicted. NMR shielding tensors and chemlcal
shifts can be computed at the MP2, HF and DdévEls. \brational
circular dichroism (VCD) intensities may beegicted at the HF,
and DFTlevels. Raman intensities may bedicted using DF&nd -
MP2 methods in addition to HF N

The ZINDO semi-empirical method is available for studying the

excited states of vefarge molecules. The CI-Singles metherains ©
Gaussian-98 first-level ab initio facility for modeling excited states.
Gaussian-98 can also edict excited state engies via time-,
dependent methods (TD). These calculations may be carried out
the HF and DFT methods. :

W also ecommend to our users another powerful etettr »
structure package, Molm-98, which is exémely efficient for study»
of excited states of small molecules (up to 10 atoms). This packdge
available at our Centerand will be described in detail in our next
newspaper

Jamal Musae®pplications Softwar Manager

Cherry L. Emerson Center

for Scientific Computation
Atwood Hall, 1515 Piere Dr
Atlanta, Geogia 30322
Phone: (404) 727-2380; Fax: (404) 727-6586
Email: clec@euch3g.chem.emoegu

http://wwwemerson.emorgdu

This issue of the Emerson Center Newsletter
is designed and edited by Jianli Zhao

PLEASE VISIT US AT OUR WEB PAGE:

http://www .emerson.emoy.edu

The Emerson Center web page gives the most up-to
information about the Emerson Center operationsu
will have access to information about the ceistédis-
sion Statement, the a@nt list of the centers subscribe
and their eseach inteests, updates about ouisifing
Fellows Pogram, softwag and hadware upgrade in-
formation, news on confemces and other pgrams that
the center initiates, tutorials, and links to many other
citing sites.

Security issuesontinued fom page. 1

Wher on the interet. The eleatric trail of the toublemaking
then leads back to the us&compomised account. . . . Usu-
ally, the hackers use our accounts to dggrinternet eIay chat
rooms or usenet gups. Howeveit is possible ... that our ac-
count will be used in attempts toelk into sensitive govern-
mental systems.”

To the best of our knowledge, the EC was not involved in
these attacks. But in der to monitor the security of our sys-
tem, we installed a passvebguessing pogram on Oct. 29. This

frogram was able to guess a huge number of user padgswor

within just 1 minute, which means that many EC accounts wer
essentially open for anybody in the world. Since Fridac.

11 we have successfully erded the use of good passasior

all our EC usersA good passwal contains:

is
- 8 characters
- upper & lowecase letters
- numbers and special characters

¢ realize that any passwibican easily be cracked by in-
stalling so-called “network sniffer pgrams” somewher on
the network. These @grams monitor login mcesses to any
computer on the internet andad login ID and passwads in
clear text if used by a user over the internet (rlogiocedues,
telnet). An encyption mechanism would bequired to close
this security hole, and all EC computers can nowdaehed
using ssh (SecarShell) which implements this kind of pass-
word enciption. V& stongly encourage evgbody to use ‘ssh’
in the futue, which can be obtained without charfor UNIX
machines at http://mwwas.hu.fi/ssh, and for $50/license for BC’

and Macs at http://wwwdatafellows.com.
Stephan Irle, System Manager




