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In the News

O Emerson Center compute
switched to the year 2000 witl
out major ppblems. Accod-
ing to the cCentés System
Manager Dr. Stephan Irle, the
Centers system didun into
some minor pblems during
the transition period, but the
were not Y2K elated. Afull re-

port by Dr. Irle is on Page 4.

O The Emerson Center has-r
cently puchased mar than a
dozen efeence books to add t
its library collection. The new
books, along with gvious vol-
umes, ag available to all sub-
scribers and users. Please s
page 4 for a list of new titles.

0 Emoly College has appwred

the Emerson Center request
to add a thid staff member tq
the Center who specializes

biomolecular modeling anc
graphics. This is a junior fac
ulty-equivalent position. Hir
ing for the position will start
shottly. This addition will help|
enhance the centercollabora-
tion  with BIMCORE,
Biomolecular Computing Re
sources at Emay, also a sub-
scriber to the Emerson Cente
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EMERSON HALL CONSTRUCTION

Ground breaking for Cherry Logan Emerson Hall was held last May 16th. Since then
construction of the building has progressed at a rapidTatefirst stage, during June and
July, was the construction of an ungerund vault to handle services - hot waséeam, etc.

- which had been located in tAéwood Hall chiller plant. Following that, the chiller plant
was demolished and the foundation was begun.

The chiller plant “deconstruction” was carried out by perforating the walls with a small,
but obviously powerful battering ram, and then knocking out each weakened section in turn.
In order not to delay construction of the building itself, excavation and pouring of the foundation
and the first floor columns were carried out simultaneously on the remaining area of the site.

Starting in Septembgwith the chiller plant gone construction of the entire building began.
The walls rose rapidly and by the first week in January virtually all of the concrete structure
was poured. Perhaps the most remarkable aspect of the “rise” of Emerson Hall is not all of the
modern technology e.g., lase » :

“leveling”, but the rather crud
wooden framework that is constru
before the floors are poured. E
before all of the concrete work wigs
done, howevelinterior installation of#
ductwork and piping beganAt this
time construction of the masonry wa
is proceeding rapidly and some of
interior “sheet rock” walls on the firj
floor have been installed.We
anticipate that the building will b
finished and ready for occupancy in
late fall of this yearThe Emerso
Center will be occupying the top (5t
floor of Emerson Hall.

Update povided by DrDavid Goldsmith, Dictotr Phys. Sci. Facil. Development andfssorChemisty Dept.

Cherry Logan Emerson

BioLocy PrROFESsSORAS TRIAL SUBSCRIBER

Dr. Christopher Beck, a new faculty member in the Dapamt of Biologyhas ecently
signed up for trial membership at the Emerson CerResfessor Beck'reseach inteests
related to the Center involve using genetic algorithms to determine the optimal solu
questions in behavioral ecolagysince his@seach uses lage population sizes and t
simulations must beun for at least 40,000 cycles, the modeks ewmputationally inten
sive. After about one monthtest, DrBeck said he is vgisatisfied with the facilities of th
Emerson Center and is aently working on a mposal to be submitted to NSF for fund|
so that he can become egular subscriber Please efer to page 3 of this newsletter fo
reseach repott by Piofessor Beck.

PROPOSAL FOR MAJOR EQUIPMENT PURCHASE SUBMITTED

The Emerson Center recently submitted a proposal to the National Science Foundation’
Major Research Instrument (MRI) program for the purchase of new computer systems for
computational chemistry and chemical physics. Its principal investigator kefjirMoro-
kuma, Director of the Centeawith co-investigators Drs. Joel Bowman, Michael Heaven, M.

C. Lin, Dennis Liotta, James Snyder (Chemistry), Fereydoon FaBgityge Hentschel (Phys-

ics), Stephan Irle and Djamaladdin Musaev (Emerson Center), joined by James Nagy and
Vaidy Sunderam of Math & Computer Science. If funded, a system consisting of a mix of
clustered workstations and personal computers will be purchased to replace the aging SP:
system of the Centgtio be installed at the new Emerson Hall in late 2000 or early 2001.




Letters from Fellows Deaorive ror FeLLowships — Exrenpep

7 am grateful to Professor Keiji Morokuma for - The Emerson Center offers visiting fellowships to @sted scientists thugh-
inviting me to spend a month with his group. During gyt the year Scientists im academic institutions all over the world who want
this month we have started a joint study in whichl 4 herform intensiveesseach in computational chemistrphysics, and other
have applied the Ongf';g gg%tfhtc))gnio ISnL\Ilt()aSSt?t?JgtnetSth? sciences for one to several monthe ancouraged to applyWe also accept

| on the the¥modynamic « faculty on sabbatical leave. Postdoctoreseach associates armot suppded

' stability of SEC friply- . through this pogram. Tavel expenses (and stipends for long term stayes) ar
bonded compounds. It. available. Although fully independeneseach is not excluded, collaboration
turned out that one month =  with an EC subscriber is desirable, and EC subscribezsacouraged to make
was not sufcient to finish °  recommendations. The deadline for Emerson Cergging Fellowship appli-
the project, and | am ., cations for summer 2000-summer 2001 has been extendeddb Maib for-
continuing the study from «  mally apply please submit:
Israel, with the help and : « 1-2 page eseach proposal,
guidance of Dr Thom ¢ « CV including publication list,

Vreven. Thom has : :
instructed me in my first Amount of financial suppbneeded and

Dr. Miri Karmi steps with the ONIOM » Length of stay and an agptiimate stafend date
' method, and | am thankful * Applications should be submitted to the Emerson Centerdgasidm p. 4).
for his patience and help. It
was a privilege and pleasure to work with the people EXTENDED DEADLINE: MARCH 1, 2000
who develop the method and the code and to receive
instant help whenever problems arose, and thete
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were manyl would also like to thank Jamal, Robert,’

Stephan and Dima for their assistance with variOL'Is m!] Emerson centel' Daus

computer problems and Jianli Zhao for arranging Prof. David Vérdlaw, Queers University Kingston, Ontario, Canada

my IVIzIrt\.joyed the colorful fall in EmoryThe ° Warm and sunny days, a beautiful campus, a stimulating research environment,

beautiful neighborhood and pleasant weather made and newly discovered colleagues come to mind as | reflect on my month-long stay at

my short walks to the department a pleasure, and the Emerson Center last Septemiérs was a productive and enjoyable part of my

my stay in Emory a jay . sabbatical from Queen'University The sabbatical is now over but the renewal it
provided is tangible.

There are many people who contributed to my positive experience at.EFhery
Emerson Center stfvere most helpful: Jianli ably steered me through the
departmental and university bureaucrangde arrangements for the apartment, and
directed me to local shops; Jamal and Stephan hess
me through all the computer problems | usua
encounter when exposed to a new computer sys

*Dr. Karni comes to the Emerson Center assitivig

Fellow from echnion-Israel Institute ofeEhnology
Haifa, Israel. She visited the centeorft October 1-
31, 1999.

Yy rr Y Y Yy rryyess

%y visit at the Emerson Center in the Batgust

of 99 was ver productive. The possibilities for
evelday discussions with Bfessor Keiji Mookuma
and the members of hisgeach gioup, the excellent
computing facilities
- and the weekly
' seminars cgate an
environment that
stimulates the
emepgence of new
ideas and enses
e rapid progress on
| \ " their realization.
ﬁ ke Although | had not

gracious and hospitable. M.C. and | had a nurr
of stimulating scientific discussions. His resea
group made me feel welcome. My interaction Wik
the group was an important aspect of my vigi" :
Thanks to the érts of Dr Park | was able to settl [k
uickly into my ofice and began using the Lin gro ;

gompa/ter clus{eNVithin the ghemistr)g/ Depalrtn(%enq;p Prof. David Vidrdlaw
| am indebted to my physical and theoretical chemistry colleagues who treated me as
part of that group from my first day particularly enjoyed the weekly departmental
seminars and sharing meals with some of the speakers. Finaint to mention
enriching scientific discussions with Profs. Keiji Morokuma and Joel Bowman and
to thank Joel for including me in several of his group meetings.

My work as aVisiting Fellow was in collaboration with M.C. Lin and concerns
Y theoretical modeling of rate constants for the recombination of radicals (or the reverse
MDr"Petqe'r Karadakov thought of this dissociation reactions)This type of process plays a major role in atmospheric and

) before coming to combustion chemistryA distinguishing feature of such association reactions is the
Atlanta, it struck me during the first few days of m absence of a potential eggrbarrier The most reliable and widely applied approach
visit that Pofessor Mookumas ONIOM appoach . for predicting this type of rate constant is Flexiblansition Stat&heory (FTST). It
would be the ideal way of including celation effects = IS & specialized version of variational transition state theoiginally developed by
into NMR shielding calculations on g molecules. * Wardlaw and Marcus in the early 1980s. FT®E been systematically improved,
Within the duration of my visit we managed to develop both in a formal sense and in terms of computational appeal, in the T980state-
this idea fully and write a papewhich will appear of-the-art version of FTSIE now encoded in a free software package ceftedFlex
shortly in Chem. Phys. Lett. | would like to thank (stands folariable Reaction Coordinate Flexibleansition Statérheory; authors
everybody at the Emerson Center for being friendy are DunbarKlippenstein, Robertsollyagner andWardlaw). TheVariFlex package
and helpful and for making my visit not only, was installed on the Emerson Centre computer syJteenpackage will be updated
productive, but also vgrenjoyable. : giggggsgzg)gfebgsgrme available. | plan to return to these applications in the spring

0O © 0 0 0 0 0 0 0 0 0 0 0 00 0 00 000 00 00000 0 0 o0

glarr-rgagﬁah%"sitsaggg’;??ﬁig’éfnue’}g;:gg{ﬁég;gg" . *Dr. Wardlaw is Pofessor of Chemisfrat Queers University Ontario, Canada. He

; . stayed at the Emerson Center asisitvg Fellow flomAugust to October 1999 collabo-
ing Fellow inAugust 1999. rating with Pof. M. C. Lin, one of the CenterSubscribers.
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Emerson Center subscribers & their Research Activities

The Emerson Center is suppe, in pat, by “subscribers” -- faculty members aggeach gioups who pwhase shas in oder to
gain access to the centeresouces for their eseach piojects. This section pvides information about some of the Emerson Center
subscribers and theiesseach activities.

New Code Developed by EC Fellow Are Older Males Sexierthan Younger Males?
Prof. Joel M. Bowman

; ) Reseach Repor by Piof. Chris Beck
Dept. of Chemisy Emory Univ.

Dept. of BiologyEmory Univ

e o o

.

A code, ‘MULTIMODE’, which does accurate -
calculations of vibration/rotation ergies and °
wavefunctions of polyatomic molecules, has be€en

Currently | am investigating the fefcts of both male and female age on fe-
male mate choice decisions. In many species in nature, females prefer to
developed in collaboration with visiting Emerson mate with older malesThe most common explanation for this preference is
fellow, Stuart Carter This code is currently being - that older males are of higher genetic quality than younger males, because
interfaced with electronic structure codes by Dr only high quality males should be able to survive to an old Age result,
Stephan Irle.The first application in progress is to & by choosing to mate with older males, a female can increase the genetic qual-
calculation of vibrational engies of the water dimer . ity of her ofspring. If females do indeed prefer to mate with older males,
using GAUSSIAN 98 at the CCSD(T) level of theory. this could result in a decrease in the rate of aging for males! _

A web site describing this code has been established. My colleague DrDaniel Promislow (Department of Genetics, Univer

Its URL is www.emoryedu/CHEMISTR /faculty/ * sity of Geogia) and | have been exploring whether older males are of higher

bowman/multimode genetic quality (i.e., sexier) than younger males by using a genetic algorithm.
In our model, the degree
of preference for male Effect of mortality rate on female preference

BIMCORE & EC Collaboration
Dr. Kim M. Gerner

Director Molecular Modeling Center
Dept. of BiochemigtEmory Univ

of a particular age is de
termined by the value fc
a given gene. By usin- 1 A
a genetic algorithm, fe 05 -
male preference fo
males of diferent ages i
allowed to evolve ove

0.7
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BIMCORE, the BioMolecular Computing Resource
at Emory has become a subscriber of the Emerson
Center to make their software available to our .
subscribers. The users of BIMCORE Molecular ; :ir;%gsﬁfn(ﬂge?fmgfgearr‘ 04 %—{/E/Eﬁ
Modeling Center are currently active in a number of sexiér than younge O bumcity
protein modeling procedures. ° males. females shoul 03 &.—4%/ ¥ & migh mortaity ¥
1. Homology modeling - the process of building volve’astronger prefe
a three-dimensional model of a protein sequence based(;nce for older males ar oz
on sequence similarity and sequence alignment to a |
protein of known structure. (Sybyl Composer and
Modeller). .
2. Threading - the process of aligning a protein
sequence onto known structures and evaluating the
fit based on amino acid preferences and packing
enegies. A three-dimensional model for the given
sequence is generated based on a statistica]lyere
significant fit with a known structure. (Sybyl.
Matchmaker and hreader). .
3. Computational mutational analysis of a proteiri.
Prediction of the changes of structure, stahility
reaction mechanism and specificity of the protein due
to specific amino acid mutations based on a given

Female preference

1] 1 2 3 4 5 =] 7 B @ 10

a weaker preference fc
Male age

younger males. Our pre
liminary results suggest
that when mortality rates in a population are low females prefer to mate with
older males (see figure). Howeyas mortality rate in a population increases,
females exhibit a greater preference for middle-aged males.

We are continuing to run simulations to see if the patterns of female pref-
nce that we have found previously are maintained over a greater number
of generations.The facilities at the Emerson Center have been quite useful
in carrying out these simulations. Our algorithm uses populations of 4,000
individuals, and we are currently running simulations for 320,000 genera-
tions. As a result, our simulations are quite computationally intensive (they
last 24 hours on the SP2) and could not be done without access to a

. . supercomputer
three-dimensional structure. .
4. Prediction of protein - protein interactions based
on protein surfaces, geometric fit and matching ¢f Wans 2o Be a Swulbsceiber?
chemical properties. (Sybyl FlexiDock, FTDock and
Gramm) : Try it FREE for 3 months or try the I ntroductory Offer

5. Direction of development - drug searching, ] o
docking and design. Specificallthe design of . The Emerson Center offers an oductoy subscription of $1250 per
peptides or peptide mimics to inhibit protein - protein  Year which gives the subscriber access to all Emerson Ceeseach
interactions. - resouces, both hatware and softwae, except for the privilege of hosting

As projects proceed and the expertise needed Visiting fellows. _ o _ _
overlaps with that available at the Emerson Center A no-cost 3-month trial subscription to the Emerson Center is also avail-
BIMCORE would like to develop working *© able for those who want to try out the benefit of subscription. For further
collaborations with the members of the Emerson information, ~ please contact ~Dr Musaev  (7-2382,
Center For more informaton check out BIMCORE musaev@euch4g.chem.emedu) or Dr Irle (7-4658, sirle@emagredu)

at http://wwwbimcore.emoryedu. at the Emerson Center




government warnings and common fears thatMB& bug could °

molpro-user; for help, send mail containing the text help. Messages

can be sent to the list (molpro-user@tc.bham.ac.uk) and viewed in
e archive at http://wwie.bham.ac.uk/molpro/molpro-user/archive
respective of whether or not you subscribe to the list. Please do

Y2K: Survivine THE Buc .

Year 2000 has finally come, and fortunately we are still here, despit

potentially eradicate the human species. Some peagle ahat we |
survived due to the costly procedures of upgrading our computer systems,
whereas others say that there was never a real problem at all. o

contribute to make this resource mutually useful.

Jamal Musae\Applications Softwar Manager

In order NOTto find out what 2K could do to the Emerson Centef
we upgraded the operating system and queuing system software of
computers in the summer of 199%e system was successfully tested,
and therefore we felt comfortable that no major glitch was to be expeeted
from the millennium bug (we reported this in our last newsletter)
However feeling comfortable is OK, but feeling safe is of course mut
betterTherefore, we decided to make a double set of backup tapes fro
the entire file system (operating system, application software, utilities
and, last but not least, user home directories) in addition to our week
home directory backupg/ho could have known that exactly thgK ¢
PRECAUTION could lead to what looked likeY2K PROBLEM? °
Apparently the SCSI interface of the backup tape drive did not like to
work so hard and decided to bring our file server to aTtsik.happened ,
on Dec. 29 during nighttime, and we were unable to bring the syste
back until we discovered on Jan. 2 that the tape drive had to be remeve
After the culprit was disabled, the file server was able to reboot with'.o

any signs of th&’2K bug. Stephan Irle, System Manger

NEw FEATURES oF MoLPrO _2000.1

A new version of the popular Molpro program, Molpro_2000.1, is now
available at the Emerson Cent@ompared to version 98.1, itincludess
the following principal changes and additions: ]

1. There was a fundamental error in the derivation of the spin-r:e-
stricted open-shell coupled-cluster equations in J. Chem. Phys. 99
5129 (1993) that is also reflected in the RCCSD code in Molpro
version 98.1 and earliérhis error has now been corrected. Fortu®
nately it is not anticipated that any computed properties will have
been significantly in error .

2. There was a programming error in the transformation of gradients
from cartesian to internal coordinates, which in some cases resulte
in slow convegence of geometry optimizationEhe error is now :
fixed.

© ® N o oA W N

New Book Titles at EC

1. Anonymous, .Maximum Security: A Hacker's Guide to
Protecting your Internet Site & Network, Indianapolis,
IN: SAMS, 1998.

. Arnold, Ken & James GoslinglThe Java Piogramming

Language Reading, MassAddison-Vésley 1999.

. Cannon, Casepcott Tent & Camwlyn Jones.Simply

AIX 4.3, Upper Saddle RiveNJ: Prentice Hall, 1999.

. CarasikAnne. UNIX Secure Shel| New ¥rk: McGraw-

Hill, 1999.

DuBois, Paul.Using csh and tcshCambridge: O'Reilly

& Associates, 1995.

. Gamble, Jesse & Bill Meow. AS/400 SystenAdminis-

tration Guide, New ¥rk: McGraw-Hill, N1995.

Lafoe, Robet. Object-Oriented Programming in C++,

3rd Ed., Indianapolis, IN: SAMS, 1999.

Musciano, Chuck & Bill Kenned{HTML: The Defini-

tive Guide, 3rd Ed.,, Cambridge: O'Reilly1998.

Newham, Camen, & Bill Rosenblatt.Learning the

Bash Shell Cambridge: O’Reilly1998.

10. Patsis, PetetUNIX awk & sed Programmer's
Interactive Workbook, Upper Saddle RiveNJ:
Prentice Hall PTR, 1999.

11. Pitts, David, & Bill Ball, et al..Red Hat Linux 6,
Indianapolis, IN: SAMS, 1999.

12. Pohl, Ira. C++ for Fortran Programmers, Menlo Park,
Calif.: Addison-Wsley 1997.

13. Skansholm, JarC++: From the Beginning Reading,
Mass.:Addison-Wsley 1997.

14. SpainhoyrStephen, & RobeEckstein.WebMasterin
a Nutshell, Cambridge: O’'Reilly1999.

15. Wtherspoon, Coletta & CraigRed Hat Linux 6: Fast
& Easy, New Y¥rk: Prima Tech, 1999.

3. Vibrational frequencies formerly by default used average atomic

masses, rather than those of the most common isotopes, which is NEw TAPE LIBRARY BACKUP SYSTEM

now the default behavior o

4. MCSCF second derivatives added (preliminary version, only with- The Emerson Center has acquired a,maare powerful backup

out symmetry). Frequency and geometry optimization prograrh

are modified so that they can use the analytic hessian. .

New internally contracted multireference second-order perturba

tion theory code through command RS2C.

EOM-CCSD for excited states.

QCISD dipole moments as true analytical gpelerivatives.

. Linear scaling (CPU and Memory) LMP2.

. Improved handling of basis and geometry records. 98.1 dump file
can be restarted, but in case of problems with restarting old file
add RESART, NOGEOM immediately after the file cardso, if
there are unjustified messages coming up in veggleases about
“ORBITALS CORRESPONDOO DIFFERENTGEOMETRY" try
ORBITAL, recod, NOCHECK. (This can happen for cases with
more than 100 atoms, since the old version was limited to 100)e

CEN® o

Ssystem to protect the Centersoftware and user data from being
destroyed and to guarantee data secritig tape library provides
backup and random retrieval of up to 550 GB* on 8mnT Eilpe

. cassettes. Its backup speed of 6MB/sec. allows for rapid access to
. the tape and thus enhances our data recovery service.
« programmed to perform regularly scheduled backups, and we will
e create our weekly user data backup using this new device. In addition
%o this, we will back up the entire system every other month (also
.Ssee the article “Y2K: Surviving the Bug”). If a user loses data or

. accidentally removes files from his home directarg will be glad

» to restore this data upon request, provided the data is on the tape.
* Please feel free to use this service.

It can be

Stephan Irle, System Manger

Other additions include: regeinization and generalization of basis ins
put; increased basis set library; counterpoise geometry optimizations;
important bug fixes for DFT grids, CCSD with paging, finite field cale
culations without core orbitals, and spin-orbit coupling; adding an ih-
terface to the graphics program MOLDEN, which allows visualization
of molecular structures, orbitals, electron densities, or vibrations; ig-
provedlocal electron correlation methods, and many other internal
changes. .

As an additional service to the Molpro commuyitly electronic mail- .
ing list has been set up to provide a forum for open discussion oneall
aspects of installing and using Molpro. In order to subscribe to the list,

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.emory.edu

http://Amww.emer son.emory.edu
Thisissue of the Emerson Center Newsletter
is designed and edited by Jianli Zhao

send mail to majordomo@tc.bham.ac.uk containing the text subscribe
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