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1 Purpose

VIEWMOL is a graphicalfront end for computationachemistryprograms. It is
ableto graphicallyaid in the generatiorof molecularstructuresor computations
andto visualizetheir results.The programs capabilitiesinclude:

Building andeditingof molecules

Visualizationof the geometryof a molecule

Tracingof ageometryoptimizationor aMD trajectory

Animationof normalvibrationsor to shav themasarrons

Drawing of IR, Ramanandinelasticneutronscatteringspectra
Drawing of anMO enegy level or densityof statesdiagram

Drawing of basisfunctions,molecularorbitals,andelectrondensities
Display of forcesactingon eachatomin a certainconfiguration

Drawingsgeneratethy VIEwMOL canbesavedasTIFF, HPGL,or PostScrip-
t files

Animationsof normalmodescanbe corvertedto avideofile (MPEG),e.g.
for inclusioninto World Wide Webdocumentgrequiresadditionalprograms
availableonthelnternet)

Interfaceto thefreaewareray tracingprogramRAY SHADE (inputfile genera-
tion anduseof RAY SHADE from within VIEWMOL)

Inputandoutputin avariety of formats,new formatscanbe addedeasilyby
theuser

At presentIEwmMOL includesinputfiltersfor DISCOVER, DMoL, GAUSSIAN
9x, GuLP, MoprAaC, andTURBOMOLE outputsaswell asfor PDBfiles (VIEwWMOL
is thereforesuitedasa viewer for structuraldataon the World Wide Web). Struc-
turescanbesavedasMSI cakrfiles, MDL files,and TURBOMOLE coordinatdiles.
VIEwMOL's file formathasbeenaddedio BABEL sothatBABEL cansere asan
inputaswell asanoutputfilter for coordinates.

VIEWMOL supportsaspaceball asinputdevice.



2 Copyright

VIEWMOL is copyright (©1996-99by Jorg-RudigerHill. All rightsresered. Per
missionto use,copy, anddistribute VIEWMOL in its entirety for non-commercial
and non-military purposesjs herebygrantedwithout fee, provided that this li-
censeinformation and copyright notice appearin all copies. If you redistritute
VIEWMOL, the entire contentsof this distribution mustbe distributed, including
the README, the sourcesexamples andthe completecontentof theman direc-
tory. Licensedor commercialusecanbe obtainedirom theauthor

Modificationof thesourcecodeis permitted.If new inputfiltersto readoutputs
of otherprogramsor othervaluablefeaturesareaddedor a bug is fixedthe author
wouldwelcomeif theadditionsis madeavailableto him for inclusioninto the next
official releasenf VIEWMOL.

THE MATERIAL EMBODIED ON THIS SOFTWARE IS PROVIDED TO
YOU "AS-IS” AND WITHOUT WARRANTY OF ANY KIND, EXPRESS]M-
PLIED OR OTHERWISE, INCLUDING WITHOUT LIMIT ATION, ANY WAR-
RANTY OF MERCHANTABILITY ORFITNESSFORA PARTICULAR PUR-
POSE.IN NO EVENT SHALL THE AUTHORBE LIABLE TO YOU ORANY-
ONEELSEFORANY DIRECT, SPECIAL,INCIDENTAL, INDIRECT ORCON-
SEQUENTIAL DAMAGESOF ANY KIND, OR ANY DAMA GESWHATSO-
EVER, INCLUDING WITHOUT LIMIT ATION, LOSS OF PROFIT, LOSS OF
USE, SAVINGS OR REVENUE, OR THE CLAIMS OF THIRD PARTIES,
WHETHER OR NOT THE AUTHOR HAS BEEN ADVISED OF THE POSSI-
BILITY OF SUCHLOSS,HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY , ARISING OUT OF OR IN CONNECTIONWITH THE POSSES-
SION,USEOR PERFORMANCEOF THIS SOFTWARE.

ViEwmoL shallbequotedasfollows:

ProgramVIEwMoOL, Version2.2.1,Jorg-RudigerHill, 1999.

VIEwWMOL hasbeenthoroughlytestedonthe computersystemsnentionedoe-
low, but it cannotbe excludedthatthereareary furtherbugs.

Pleasereportbugsto: jrh@qgc.ag-berlin.mpg.de

VIEwMOL containscodewhich is ©Copyright 1993, Silicon Graphics,Inc.,
ALL RIGHTSRESER/ED. Thefollowing paragraplis requiredfor this codeand
refersto this codeonly.

Permissiorto use,copy, modify, anddistribute this software for ary purpose
andwithoutfeeis herebygranted providedthatthe above copyright noticeappear
in all copiesandthatboth the copyright noticeandthis permissionnotice appear



in supportingdocumentationandthat the nameof Silicon Graphics,Inc. not be
usedin adwertising or publicity pertainingto distribution of the software without
specific,written prior permission.

3 Installation

ViEwmoL 2.2.1wasdevelopedon a PentiumnotebookrunningLinux using Bri-
an Paul's OpenGL compatiblelibrary Mesa. It also compileswith OpenGL™
withoutary problems.ViEwmoL hasbeenportedto Silicon Graphicscomputers,
IBM RS/6000DEC Alpha, Suns andHewlett Packard000/735.SinceMesaruns
on ary machinewhich hasX windows it shouldbe possibleto run VIEWMOL on
ary machinewhich supportsX windows. However, for bestperformancea native
OpenGLimplementatioris recommendedV IEwmoL doesnot run on Windows
PCor MacOSMacs. For useon PCsor PaverMacsLinux is requiredandhighly
recommended.
Thefollowing operatingsystemsarepresentlysupported:

e PC:Linux 2.2.x(testedonly with Mesa)

IBM: AIX 4.1

SGI:IRIX 6.3

DEC Alpha: OSF1V4.0 (testedonly with Mesa;courtesyof Pablo Vitoria
Garcia,gibvigap@lg.ehu.es)

On theseoperatingsystemshe programwastested. Othersmay alsowork, but
this is not certified. Previous versionsof VIEwMOL have alsobeentestedon the
following systems:

e HP:HP-UX9.5 (testedonly with Mesa),
e Sun:SunOS(courtesyof Keith Refson Keith.Refson@earth.ox.ac.uk)
e PC:FreeBSD(courtesyof PedroA. M. Vazquezyazquez@igm.unicamp.br)

but sincetheauthorhimselfdoesnot have accesgo ary of thesesystemgestingof
newer versionswasnot possible.lt can,however, beassumedhatViewmoL will
atleastcompileonthesesystems.

VIEwWMOL 2.2.1is provided precompiledfor a numberof architecturesPre-
compiledbinariesarepackagedeparatelyrom source documentationandexam-
ples:



e X86 Linux, dynamically linked with Lesstif in
vi ewnol -2. 2. 1. bin. 1 esstif.tgz andstatically linked with Mo-
tif invi ewnrol - 2. 2. 1. bi n. stati c. t gz (requiresglibc2 distribution
like RedHat>= 5.0 or Debian>= 2.0)

e SGIIRIX 6.3inviewrol -2.2. 1. bin. IR X. tgz

e IBM RS6000AIX 4.1inviewrol -2.2.1. bin. Al X. tgz

e DECAIlphaOSFlinvi ewrol -2.2. 1. bi n. CSF1.tgz
VIEwMOL canbedownloadedrom:

e ComputationalChemistryList archive (USA)
file://ftp.osc.edul/ pub/chem stry/software/ SOURCES/
C/ vi ewnol

e AkademischesoftwareKooperatiorKarlsruhe(Europe)
file://ftp.ask.uni-karl sruhe. de/ pub/educati on/chem
istry

Thesourcecodeandthe precompilebinariesfor Linux will alsobeavailablefrom
Sunsite(USA) or your friendly neighbourhoodanirror
file://sunsite. unc. edu/ pub/Linux/apps/graphics/visuali-
zation

BeforeinstallingVIEwMOL you heedto make surethatthefollowing libraries
areavailable:

e OpenGLor Mesa(libGL.so,libGLU.soor libMesaGL.soJibMesaGLU.so)
Thisis probablyonly relevantfor installationson Linux. Most Linux distri-
butionsnow includeMesa.

e Motif or Lesstif(libXm.so)
Thisis probablyonly relevantfor installationson Linux andonly if youin-
tend to use the dynamically linked version. Lesstif can be found at
http://www lesstif.og/.

e TIFF library (libtiff.so)
Linux distributionsincludethis library. On Silicon Graphicsthis library is
installedif thei f1 _eoe andi f| _dev package$iave beeninstalled. For
othersystemsgou needto obtainandcompilethislibrary (e.g. from sgi.com
undergraphics/tiftiff-v3.4-ta.g2)



Installationof the programis simple. VIEWMOL comesas gzippedtar file,
viewnol -2.2.1.src.tgz. Unzip and untar it using gunzip
viewnol -2.2.1.src.tgzandtar -xvf viewrl-2.2.1.src.tar.
You getthreesubdirectoriessour ce, man, andexanpl es, four resourcefiles
(English, German,Russian French),Xdef aul t s. * , andthe configurationfile
vi ewnol r c. Copy all filesyou gotinto anarbitrarydirectory If youwantto in-
stallprecompiledbinaries downloadtheappropriatdile for your operatingsystem
andunpackit from the samedirectoryyou unpacled the sourcecode. This will
createa subdirectoryin the sourcedirectorywhich holdsthe binaries(the name
of this directorystartswith the nameof your operatingsystemasyou getit from
unane -s andmay containa CPU specificending). If you run the supported
operatingsystemsyou have to setthe ervironmentvariable$VI EWMOLPATH to
pointto thedirectorywhereyou unpacled ViEwMoL (thecompiled-indefault for
VI EWMOLPATH s/ usr/ | ocal /Ii b/ vi ewnrpol ) andthe installationis com-
plete. Otherwiseyou have to recompilethe program(cf. p. 6). The program
usesdynamicalmemoryallocationsothatevery sizeof amoleculecanbehandled
which fits the hardwarelimits of your workstation.

Theinstallationdirectoryalsocontainsafile vi ewnol r c. You might have a
look into thisfile andadaptit to your needs.Theformatis describedat page40. In
generalthedefaultsshouldwork fine.

VIEWMOL usesby default Englishaslanguagebut it hasbeenwritten sothat
other languages can easily be used. The distribution contains files
Xdef aul t s. <l anguage> which containall the programmessagesmenus,
dialog boxes etc. in otherlanguageqcurrently English, German,Russian,and
French).If youwantto useadifferentlanguagdor asystemwide installation,copy
the correspondingXdef aul t s. <l anguage> file to your applicationsdefault
directory(usually/ usr/ | i b/ X11/ app- def aul t s) andrenameit to Vi ew
mol . If youwantto usea differentlanguageonly for someusers,instructthem
to configurethelanguagahroughViewmoL’s Conf i gur at i on menu. VIEW-
moL will runwithoutary of theXdef aul t s. <l anguage> filesinstalled.Soif
you arehapypy with Englishandwantto changeonly afew settingsyoudon't need
toinstallary of theXdef aul t s. <l anguage>files.

VIEwMOL needsafew externalprogramsfor someof its functions.Onceyou
have installedVIEwMoOL andsetVlI EWMOLPATH, you canstartVIEWMOL, press
Cancel in thefile selectionbox which will appear and pressthe right mouse
buttonin the blue ViEwMoL window. A popupmenuwill appeamwherethe last
but oneoptionis Conf i gurati on . ... Choosinghisoptiondisplaysadialog

1The manualassumeshat the English versionof ViEwMoL is used. The shortcutsfor other
languagesredifferent,but obviousin themenus.



whereyou cansetpathnamedo four externalprograms.Theseare(includingtheir
defaultsy:

Location of Wb browser: net scape %
Locati on of Ml och: nmol och
Location of Rayshade: rayshade

Location of display programfor RLE files: xv %

If theseprogramareinstalledandcanbe foundin your pathViewmoL will au-

tomaticallydisplaythe correctpathnamesn the dialog. The %s is a placeholder
for thefile nameandis requiredfor programswvhich usecommandine aguments.
Onceyou have setthesepathnameschooseSave from the buttonsin the dialog

andthesesettingswill bestoredpermanentlyn $HOVE/ . Xdef aul t s.

4 Compilation

VIEwWMOL 2.2.1hasbeenwritten in C. For compilationof VIEwWMOL you need
a C compiler TIFF files aresupporteday the freely available TIFF library which
is alsonecessaryo compilethe program.It canbe found on mary ftp sites,e. g.
at sgi.comundergraphics/tifitiff-v3.44targz. If youwantto link VIiEwmMoL with
Mesainsteadof with OpenGLyou will needMesa(http://wwwmesa3d.ay).

Linux usersneedMotif to compileandrunthe program(if the programcom-
plainsabout”vi ewnrol : can’t load library 'IibXm so.1l " Motif
is missing).ThefreewareMotif cloneLesstif(http://wwwlesstif.og/) canbeused
with Viewmol startingwith version0.81. Thereare,however, someglitcheswith
Lesstif(e.g. shortcutdon't work).

If youwantto recompilethe programandyouarerunningoneof the supported
operatingsystemgthismaybenecessarpn IBM workstationsincetheformatsof
theexecutablesrenotcompatiblebetweerdifferentreleasesf AIX —don't wortry,
IBM didn't) you maytypenake (thistriesto build VIEwmoL usingOpenGLon
all operatingsystemsexcepton Linux and FreeBSD,to build using Mesatype
meke vi ewnol _nesa; make tm bi o readgauss readnopac). The
shell scriptget machi ne determineghe operatingsystemyou arerunningand
setssomeoptionsfor the compiler If this doesnot work you shouldhave alook
intotheMakef i | e. Theoptionssetareexplainedthere.They arethefollowing:

o OPT
The optimizationflag for your compiler(on Linux - 06 - npent i um re-
quiresPentiumawaregcc,e.g. egcs;- Q2 else).

2Moloch maybe called TurboPFOPIf you got TURBOMOL E from MolecularSimulationsinc.



e CFLAGS
Additional flagsfor C compiler usedto handlespecialoptimizationsand
someincompatibilitiesbetweerdifferentUnix versions.

e LDFLAGS
Additional flagsneededor linker, currentlyonly usedfor SGIto distinguish
betweerdifferentlibrary versions.

e | NCLUDE
The pathto theincludefiles. For OpenGLcompilationthis is setto pointto
theincludefilesfor libtiff, for Mesacompilationthe pathto the Mesainclude
filesis alsoincluded(thescriptaskstheuserfor thesepathsatthe beginning,
thereis really no needto changearythingin thefile here).

e LI BRARY
The pathto theadditionallibrariesrequired. Theseareat leastlibtiff andin
caseof a compilationwith Mesathe Mesalibraries(the scriptasksthe user
for thesepathsat the beginning, thereis really no needto changearything
in thefile here).

e LI BS
Thelibrariesneededo link VIEwMoL. They may differ betweendifferent
operatingsystemsandarealsodifferentfor OpenGLandMesacompilations,
respectely.

Theget nachi ne shellscriptwill askyoufor the pathnamedo the TIFF library
andto theincludefiles necessaryvith this library. If you compilewith Mesathe
scriptwill alsoaskyou for thelocationof the Mesalibrariesandincludefiles. You
may specifythesepathnamesausingervironmentvariablesif you put the nameof
thevariablein parenthesege.g. $( HOVE) ). Thesepathnamesareassignedo the
LI BTI FF, TI FFI NCLUDE, MESALI B, andMESAI NCLUDE flagsandstoredin a
file . confi g. <OS> where<(0S> is the outputof theunanme - s commandon
your machinelf thisfile alreadyexists,get machi ne doesnotaskfor thesepath
names.

Silicon Graphicscompilerson 64-bit operatingsystems(IR1X64 — R8000,
R10000)will producea lot of warningmessagesoncerningcastsof pointersto
integers.Thesecanbe safelyignored.

The make procedurewill build the programin a directory whosenamede-
pendson the operatingsystemandtype of CPU you areusing. You will find all
executablesn this directory After compilationfollow the stepsunderinstallation
to completetheinstallation.



5 Synopsis
VIEWMOL canbecalledasfollows:

viewrol [[-bio | -dnmpl | -gauss | -gulp | -nopac |
-pdb | -tm ]| -tmsi] file]

VIEwmMOoL hasanautomatidile formatdetectioralgorithmbuild in andshould
beableto identify outputfiles of the programssupportedvithout userintervention.
If ViEwmMoL is calledwithout parameterdt will bring up a file selectionbox to
selectthefile to beviewed.

If theoption- bi o isusedthefile nameof aDISCOVER file hasto bespecified.
Onecanusethe. car , the. cor, orthe. ar c file of DISCOVER. VIEWMOL also
looks for a file with the extension. hessi an andtries to readthe vibrational
spectrunfrom it, if it wasfound.

If theoption- dnol is usedthefile nameof aDMoL/DSoLib/DMoL? output
file hasto be specified.

If theoption- gauss is usedthefile nameof a GAUSSIAN 9X outputfile has
to bespecified.

If the option - gul p is usedthe file nameof a GULP outputfile hasto be
specified.

If the option - nopac is usedthe file nameof a MoPAC outputfile hasto
be specified. VIEwMoL alsolooks for a file with the extension. gpt andreads
informationaboutbasissetsandMOs from it, if it wasfound.

If theoption- pdb is usedthefile nameof a PDB file hasto be specified.

If the options-t mor -t mrsi areusedthe file nameof a TURBOMOLE file
containingatleastthedatagroup$coor d hasto be specified.- t mreadshe orig-
inal TURBOMOLE outputwhile - t msi allows VIEwWMOL to readTURBOMOLE
outputsfrom the TURBOMOLE versiondistributed by MSI (the only differenceis
the orderingof thenormalmodesin thecont r ol file).

6 Usageand Operating Modes

6.1 Data ReadFrom Input Files

e TURBOMOLE
Theprogramreadsthefollowing datagroupsfrom thecont r ol file:

— $at ons
— $basi s



— $popl e
Thebasisfunctionsarereadfrom thesedatagroups.Thesedatawill be
readonly if they areavailable.

— $cl osed shells
This datagroupis readto determinewhich molecularorbitalsareoc-
cupied. Thedatais necessaryor the calculationof electrondensities.
Currently no openshellsystemsanbe handledby VIEwMOL.

— $coord
The cartesiarcoordinatef the moleculecalculated.This datagroup
mustbe available.

— $grad
The cartesiarcoordinatesand gradientsof all previous stepsof a ge-
ometryoptimization.Thisdatagroupwill bereadonly if it is available.

— $scfnmo
Thesymmetrylabels,enepgies,andMO coeficientsarereadfrom this
datagroup. Thesedatawill bereadif they areavailableandif thefile
containseitherconvergedor first ordermolecularorbitals.

— $symmetry
The point groupof the molecule. This datagroupwill bereadonly if
it is available.

- $title
Thetitle of the calculation. This datagroupwill be readonly if it is
available.

— $vi brational spectrum

— $vi brational normal nodes
Theresultsof aforce constantalculation. Thesetwo datagroupswill
bereadonly if they areavailable.

e GAUSSIAN 9x
Gaussiamutputfilesarefirst checledfor theoccurrencef thestringEnt er -
i ng Gaussi an System If it is foundthe necessarylataarecollected
from this file. To usethe wave function relatedtopicsin VIEwMoOL with
GAUSSIAN outputsGAU SsIAN mustrunwith GFPRI NT andl op( 5/ 33=1) 3
to print basissetand MO coeficients. Due to the vastly differentoutputs
createdby the GAUSSIAN 9x seriesof programsit is not guaranteedhat
a particularoutputcanbe successfullyread. The commontypesof output

3GAUSSIANI8 seemdo have a bug with respecto this option— no MO coeficientsareprinted
arymore. Uselop(5/33=2)insteadwhich, unfortunatelyalsoprintsthe densitymatrix.



have beentested,but non-de&ult routesthroughthe programmight have
generateadutputwhich cannotberead.

e DISCOVER
The file names for Discover files can be file_nane. car,
file_nane.cor,orfil e_nane. arc. Thebasenameis usedto con-
structthefile namef i | e_nane. hessi an (thefile with frequenciesand
normalcoordinates)All necessargataareextractedfrom thesefiles.

e DMoL/DSoLID/DMoL3
Thenecessargataarecollectedfrom the. out nol file.

e PDBfiles
Only the cartesiancoordinatesand atomic symbolsare readfrom this file,
theconnectrity informationis ignoredandwill bedeterminedy VIEWMOL
itself.

e MOPAC

ViewmoL first checksfor the presenceof a file with the extension. gpt
andthe samebasenamasthe MoPAC outputfile. This file is generatedf
Morac hasbeenrun with the keyword GRAPH. If suchafile is foundcoor
dinates basisfunctions,andMO coeficientsarereadfrom thisfile. If such
afile doesnot exist, coordinatesarereadfrom the MopracC outputfile under
the headerCARTESI AN COORDI NATES. Finally, vibrationalfrequencies
andnormalmodesarereadfrom the M orPAc outputfile, if present.

6.2 The Main Window

The programdisplaysthe moleculeaccordingto the coordinatesn the mainwin-
dow. Following manipulationsarepossible(cf. Figurel):

e Holding down theleft mousebuttonandmoving the mousehorizontally
Thisrotateghemolecule theview point, or alight sourcearoundthey axis.

e Holding down theleft mousebuttonandmoving the mousevertically
Thisrotateghemolecule theview point, or alight sourcearoundthex axis.

¢ Holding dovn the middle mousebuttonandmoving the mousehorizontally
Thisrotatesthemolecule theview point, or alight sourcearoundthe z axis.

All rotationsarecarriedoutin a moleculefixedcoordinatesystem.

10



Holding down one of the shift keys andthe left mousebutton and moving
themouse
This moves(translatesjhe moleculeor anannotation.

Holding down one of the shift keys andthe middle button and moving the
mouse
Thescalingof the moleculeis changed.

Pressinghecursorkeys for moving up <1> or dowvn <>
Thescalingof themoleculeis changedBy pressing<t> the moleculewill
beenlagedandby pressing<|> themoleculewill bemadesmaller

Clicking on anatomwith theleft mousebutton
Thisselectghisatom,youwill hearabeep.If youhave clickedononeatom
andthen pressedhe right mousebutton, the averageof all bondlengthsat
this atomis displayed.If you have clicked on two atomsandthenpressed
the right mousebutton, the distancebetweenthesetwo atomsis displayed.
If you have clicked on threeatomsandthenpressedhe right mousebutton,
theanglebetweerthesehreeatomsis displayed If youhave clickedonfour
atomsandthen pressedhe right mousebutton, the torsion angle between
thesefour atomsis displayed.To deletethe displayedvaluesuseeitherthe
Ceonet ry menuitems or repeatthe stepsabore. Clicking with the left
mousebuttononanatommaybealsonecessarfor settingor selectingsome
atomspecificvalues(vide infra).

Holding down oneof the shift keys andclicking on a moleculewith theleft
mousebutton

The moleculeis selected. The window title will shav the nameof this
molecule.All subsequertranslations/rotatins actonly onthis molecule.

Pressingheright mousebuttonwithout clicking on anatombefore
A menuwill appear The menucontainsthe following topics(the key com-
binationin parenthesesanbe usedasa shortcutin the Englishversion):

— Molecule...
A submenus providedwith the following topics:

x Loadmolecule...
Bringsup afile selectionboxto loadamolecule.

*+ Save molecule...
Bringsup aformatselectiordialogandafile selectiorboxto save
thecurrentlyselectednoleculeto file. Outputformatsaresupport-
edthroughexternalfilters (similar to the input filters) andcanbe

11
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installedusingoptionsin thevi ewnol r ¢ file (cf. p. 40). Coordi-
natesandbondinformationarepassedo thecorrespondin@utput
filter whichwritesthefile. Currently the only outputformatspro-
videdareMSI cakfiles, MDL mol-files,andTURBOMOLE.
x Deletemolecule...
Deletesthe currentlyselectednolecule.
x New molecule...
Brings up the moleculeeditor and startsthe building of a new
molecule(cf. p. 33).
x Modify molecule...
Bringsup the moleculeeditorto modify anexisting molecule(cf.
p. 33).
— Selectmolecule
Provides a submenuwith the namesof all moleculescurrently load-
edandanitem Al | andcanbe usedto changethe currentlyselected
molecule.Otherpossibilitiesto selectamoleculeconsistof clicking on
themolecule(preferablywhile holdingthe shift key down) or pressing
the Tab key, which cyclesthroughall entriesin the Sel ect nol e-
cul e submenu.

— Wire model(Alt+W)
Themoleculewill bedravn with lines. Thisis thedefault.

— Stickmodel(Alt+T)
Themoleculewill bedravn with sticks.

— Ball andstick model(Alt+A)
Themoleculewill bedravn with ballsandsticks.

— CPKmodel(Alt+C)
Themoleculewill bedravn with CPKs.
— Geometry...
A submenus providedwith thefollowing topics:
x Clearall (Ctrl+A)
If thistopicis selectedhll labelsof bondlengths bondanglesand
torsionanglesaredeleted.
x Clearlast(Ctrl+L)
If this topic is selectedhe label of a bondlength,bondangle,or
torsionanglecreatedastis deleted.
x Undogeometrychangg Ctrl+U)
If thistopicis selectedthelastgeometrychange(cf. p. 33)is re-
versed.All geometrychangesrebufferedin the undobuffer and

13
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o multiple

4 conjugated

7 Show hydrogen bonds
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1,00
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ak,

Cancel

Figure2: Thedialogboxfor settingoptionsfor bonds.

canbe reversedone by oneby repeatedlyusing this menuitem.
Geometrychangesanalsobereversedthroughthe moleculeedi-

tor.

— Bondtypes...

Bringsupthedialogbox shavn in Figure2.

x singleonly

All bondsaredravn assinglebonds.

*x multiple

ViEwMoOL determinedhe bondorderfor eachbond considering
connectvity andelementsonly (only the following elementsare
usedin the determinatiorof bondorders:H, C,N, O, F, Si, P, S,
Cl, Ge,Br, I). VIEwMoL thendrawvs bondswith the correspond-
ing bondorder Bondorderscanalsobe changedn the molecule
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editor

x conjugated
VIEwWMOL determinedondordersasfor the”multiple” option. It
thendeterminesvhethemultiple bondsareconjugatecanddravs
themassuch. This is the default, but can be overwritten using
resourcegseep. 43).

x Shav hydrogenbonds
This button togglesthe display of hydrogenbonds. Hydrogen
bondsaredeterminecautomaticallyby ViIEwMOL basednadis-
tancethreshold.

x Thresholdfor hydrogerbonds[Ang]
This slider can be usedto setthe distancethresholdfor the au-
tomatic determinationof hydrogenbonds. A hydrogenbondis
shawn if the distancebetweera hydrogenatomandanotheratom
is largerthanthe sumof theirradii, but smallerthanthisthreshold.
Thedefaultis 2 A.

x Scaleradiusfor all atomsby
This menuandthe slider beneatht canbe usedto scalethe Van
derWaalsradiusfor an element. Sincethe Van der Waalsradius
determinesheconnectiity of theatomsn themolecule changing
it will alsochangethe connectiity. The optionmenucanbeused
to selectwhich elementto scaleandthe slider allows to setthe
scalingfactor

— Wave function... (Alt+V)

Thedialogbox shawvn in Figure3 is presentedThis topic is currently
only available with TURBOMOLE, GAUSSIAN, and MOPAC outputs,
and even thenonly if MO coeficients and basisfunctionscould be
readin andif the calculationwasclosedshell. If TURBOMOLE output
is usedandthe point groupof the moleculein $symmet ry isnotC,

TURBOMOLE’S moloch programmustbe available (vide supra,p. 6)

andonly basisfunctions,occupiedViO’s, andelectrondensitiescanbe
drawvn in this case.Since TURBOMOLE canhandleup to g functions
andGAuUssIAN canhandleupto f functionsthe samdimitationsapply
to VIEWMOL.

If any wave function relateddrawing is displayedandthe grid reso-
lution is changedhe drawving disappearandthe recalculatiorhasto

be explicitly demandedy selectingthis menuitem again,sincelarge
moleculesrequiresignificanttime for the recalculation.At the top of

this dialogboxarefive buttonswhich canbe usedto selecttheproperty

15



Figure3: Thedialogbox for settingoptionsfor wave functionrelatedtopics.
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which shallbeshawn.

x All off
Thistopicdisableghedrawving of ary wave functionrelatedtopic.
Thisis thedefault.

* Basisfunction
Thistopicallows draving of basisfunctions.After selectingt and
closingthe wave functiondialog VIEwMOL promptsfor anatom
in its mainwindow. Clicking on anatomwith the left mousebut-
tonwill presenta dialogbox with all basisfunctionscenterecon
this atom. After selectingoneof this basisfunctionsandpressing
the OK buttonthecorrespondindpasisfunctionwill bedrawvn.

* Basisfunctionin MO
Thistopicallows drawing of basisfunctionsmultiplied by thecor
respondingcoeficient in a molecularorbital. This topic works
similarto thepreviousone,exceptthatthemenuwill shawv theMO
coeficientsin front of all basisfunctions.If no molecularorbital
hasbeenselectedn the MO enegy diagramwindow a warning
messagevill bedisplayed.

+ Molecularorbital
Thistopic allows thedraving of amolecularorbital. If nomolec-
ular orbital hasbeenselectedn the MO enepy diagramwindow
awarningmessagavill bedisplayed.

x Electrondensity
Thistopic allows thedrawing of thetotal electrondensity

Next to thesebuttonsthereis a slider which canbe usedto selectthe
valueof the isosurficeusedto draw the propertyselected.Following
this slideranotherthreebuttonsallow the selectionof theinterpolation
methodusedin drawing the property

x None
No interpolationis done.Theresultingdraving normallyhasalot
of edges.

x Linear
A linearinterpolationis donebetweengrid points. This givesa
muchsmootheisurface.

x Logarithmic
A logarithmicinterpolationis donebetweengrid points. This im-
provesthe quality of drawing further

The default is linear, but this can be overwrittenin the resourcefile
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(videinfra, p. 43). Following is anothersliderwith canbe usedto set
theresolutionof the grid. As higherthe numberselectechereasfiner
thegrid andassmoothetheresultingsurface,but the calculationtime
goeswith the third power of this number Defaultis 10, but this can
be overwrittenin theresourcdile (vide infra, p. 43). At the bottomof
the dialog box is a toggle button which canbe usedto turn automatic
recalculationof MOs etc. on wheneer the enegy level is changed.
Sincethesecalculationscanbe quitetime consumingthis buttonis off
by default, but this canbe overwrittenin the resourcefile (vide infra,
p. 43).

— Enengy level diagram(Alt+E)
A new window will appeamhich shavs the calculatecenegiesof the
MOs in an enegy level diagram. This topic is only available using
DMoL, GAUSSIAN 9x, MOPAC, or TURBOMOLE outputs. In TUR-
BOMOLE outputsthedatagroup$scf no mustbe available.

— Optimizationhistory (Alt+O)
A diagramis plottedin a secondwindow which shawvs the enegies
andgradientnormsof thegeometryoptimization.With thecursorkeys
for moving to the left <+> andto the right <—> onecanseehow
the geometryoptimizationworks. Alternatively, the red crosscanbe
draggedwith themouse.

— Show forces(Alt+F)
The calculatedforcesacting on the atomsare dravn asarrovs. This
topic is not available using DISCOVER outputs. The topic is alsonot
available,if noforceswerefoundfor thecurrentcoordinates.

— Spectrum(Alt+S)
A new window will appeawhichshavsthecalculatedgspectrunfor the
molecule. This topic is only availableif a force constantsalculation
hasbeenperformed.

— Unit cell (Alt+N)
The dialog box shawvn in Figure 4 is displayed. The first button,
vi si bl e, allows to turn the display of the unit cell on or off. The
threesliderscan be usedto increaseor decreasehe numberof unit
cellsdisplayedin eachcrystallographiairection. By default between
oneandfive unit cellscanbe selected.

— Show ellipsoidof inertia(Alt+1)
Thedisplayof theellipsoid of inertiais toggled.
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Figure4: Thedialogbox for modifying the unit cell.

— Drawing modes... (Alt+M)
Thedialogbox shavn in Figure5 is provided:

x with dots
Drawing of sticks, balls, CPKsand/ormolecularorbitalsis done
asadotcloud.

x Wwith lines
Drawing of sticks, balls, CPKsand/ormolecularorbitalsis done
with meshes.

x with surface
Drawing of sticks, balls, CPKsand/ormolecularorbitalsis done
with an opaquesurface which hasthe propertiesdefinedin the
vi ewnol r ¢ file (thesepropertieshold for sticksaswell asfor
ballsor CPKs).

x Lineswhile rotating
If this optionis selectedhedraving of the moleculewill bedone
with linesduringtranslationsandrotations.This speedsip move-
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Figure5: Thedialogbox for settingoptionsfor draving style.
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mentson low-endgraphicssystemsThedefaultis on, but thiscan
bechangedn theresourcdile.

x Orthographigrojection
Themoleculeis dravn usinganorthographigorojection.

x Perspectie projection
The moleculeis dravn usinga perspectie projection. This kind
of projectionresemblesnorecloselytheway the humaneye per
ceivesthings.

+ Move molecule
If this buttonis selectedall translationsandrotationscarriedout
with the mouseactonthe currentlyselectednolecule.

x Move view point
If this buttonis selectedall translationsandrotationscarriedout
with the mouseacton the viewpoint. This optionis only available
if perspectie projectionis used.Moving theview pointallowsthe
userto move into amolecule.

x Movelight 1
If this buttonis selectedall translationsandrotationscarriedout
with the mouseactonlight 1.

x Movelight 2
If this buttonis selectedall translationsandrotationscarriedout
with the mouseactonlight 2.

x Lights on/off, Light 1

x Lights on/off, Light 2
Thesetwo button canbe usedto switchlights on andoff. Light-
s have only an effect if the draving modeis "with surface” and
eitherthe stick, ball-and-stickor CPK modelis selected.

x Resolutionof spheres
Thenumberof polygonsusedfor thedrawing of sticks,ballsand/or
CPKsis changed. A higher value makes the surfacesmore s-
moothlylooking, but alsodecreasedraving speed A lowervalue
makesthe surfacesrougherooking, but increasesiraving speed.

x Line width
Theline width usedfor drawing themoleculeaswire framemaodel
canbe selected. A value of 0 meansdynamicdeterminationof
theline width basedon the size of the window. This valueis the
default.

— Groundcolor (Alt+G)
The color editor appearsn a separatavindow which canbe usedto

21



changethe color of the groundif perspectie drawing is enabled(see
descriptionof the color editorbelaw, p. 38).

Backgroundcolor (Alt+B)
The color editor appearsn a separatavindow which canbe usedto
changethe backgroundcolor of the window (seedescriptionof the
color editorbelaw, p. 38).

Labelatoms(Alt+L)

The atomsarelabeledwith atomsymbolsfrom inputfiles. A number
countingtheatomsaccordingo theirorderin theinputis concatenated
to thesymbol.

Annotate(Ctrl+N)

Usingthis topic annotationganbe createdn the mainwindow. After
selectingthis topic the cursorturnsinto a text input cursor Clicking
atary pointin the mainwindow now allows to enteran arbitrarytext
string. Pressing<returr> endstheannotatiorfunction. Existinganno-
tationscanbe editedby simply clicking onthemor deletedby deleting
all characterén thestring. Annotationscanbe movedin the sameway
asthemoleculecanbe moved: hold a shift key down, click onthean-
notationandmove the mouse.Annotationssupportthe clipboard,i. e.
annotationganbe cut andpastedetweerapplications.

Save drawing (Alt+D)

Thedialogboxshawvn in Figure6 is providedwhich canbeusedto set
file formats,file namesandotheroptionsfor writing the drawing to a
file.

x TIFF
The currentdraving of the moleculeis written out asa TIFF file.
The"TIFF compressioninenupermitstheselectiorof acompres-
sionalgorithm.If normalmodesareanimatedwhile this optionis
selectedh seriesof 20 TIFF fileswill bewritten out, eachcontains
asingleframeof the animation.By usingstandardmagemanip-
ulation tools available on the Internetit is possibleto generatea
videofile (MPEG)from theseTIFF files which canbeincludedin
multimediadocumentgvide infra, p. 40).

x HPGL
Thecurrentdraving of the moleculeis written outasa HPGL file
for plottingonaplotteror alaserprinter Thistopicis notavailable
if thedrawing is donewith sticks,balls,or CPKsandsurfaces.

x PostScript
Thecurrentdraving of the moleculeis written out asa PostScript
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Figure6: Thedialogbox for settingoptionsto save adraving

file. If thistopicis selectedvhile the drawing is donewith sticks,
balls, or CPKsand surfacesa resolutionindependenPostScript
file for the drawing is written, but sincePostScriptdoesnot pro-

vide a way to automaticallyremove hiddensurfacesthe drawing

may containsomeartifacts. The algorithmusedtriesto minimize

theseatrtifacts, but is not always completelysuccessful. Some-
timeschanginghe orientationof the moleculeslightly or increas-
ing theresolutionof the spheresnight help.

Rayshade

The currentdrawing of the moleculeis written out as an input

file for RAYSHADE. Thistopicis only availableif thedraving is

donewith sticks,balls, or CPKs. If molecularorbitalsaredravn

this topic is only availableif the MO is dravn with a surface. If
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normalmodesareanimatedvhile this optionis selected seriesof
20inputfiles for RAYSHADE will bewritten out, eachcontaining
asingleframeof theanimation.

x Landscape

x Portrait
The orientationof the draving on the pagecanbe chosenif the
drawing is written out aseithera HPGL or a Postscripfile.

x TIFF compression
Canbe usedto selectthe compressiormodefor TIFF files. Due
to asoftwarepatenton the LZW compressiomlgorithmthis com-
pressiorcanno longerbeprovided.

x File
Thenamefor thefile to be generated.

x Select
Brings up afile selectionbox to selectthe namefor thefile to be
generated.

x Papersize
Canbeusedto selectthe papersize.

x Paperwidth in mm

x Paperheightin mm
Inputuserdefinedpapemwidth andheight.Only availableif "Paper
size”is setto "User defined”.

— Help/Manual(Alt+H)
This topic opensa window with the VIEwmoL manual. This topic is
only availableif thefile vi ewnrol . ht Ml wasfoundin the location
$VI EWWOLPATH man.

— Configuration..

Thedialogboxshavn in Figure7 is provided. At thetop of thisdialog
the languageV IEwMOL usesin its interfacecanbe selected.VIEw-
MOL loadsits languagespecificdatafrom files Xdef aul t s. <I an-
guage> from thedirectoryVl EWMOLAPATH pointsto. Thefour tex-
t input fields can be usedto specify the location of helperprograms
VIEwWMOL needdor someof its operationsIf the correspondingpro-
gramwasfoundin thepaththedialogboxwill alreadyshawv thecorrect
information.If the programsspecifiechereneedfile namesasparame-
ters,put%s asaplaceholderfor thefile namein the command.

A thebottomis a button Save which allows the informationentered
in this dialog aswell assomeothersettingsto be storedasresources
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Figure7: Thedialogboxfor settingconfigurationoptions.

in SHOVE/ . Xdef aul t s. Thefollowing settingsaresaved: position
andsizeof all openwindows, window colors,selectednodel,selected
draving mode,selectedbondtype, settingof "lines while rotating”, s-
electedinterpolationmode,resolutionof spheresline width, selected
isosurfice, selectedresolutionfor densityof states,settingof "auto-
matic recalculation” papersize,andhydrogenbondthreshold.Note:
On Linux the settingof resourcess kept acrossdifferentinvocations
of theprogram.Saving the configurationrandrestartingv IEwMoL will
thereforeapparentlynot work. To getrid of the old resourcesettings
issuethe commandxr db -renove $HOVE/ . Xdef aul t s or log
outandin again.

— Quit Viewmol (Q)
This quitsthe program.
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6.3 The SpectrumWindow

ChoosingSpect r umfrom the main windov menuwill resultin a nev window
shawing the calculatedspectrumfor the molecule.In this window the mouseacts
asfollows:

e Clicking with theleft mousebuttonon aline in thespectrum
Themoleculeshavs the correspondingnormalvibration.

e Clicking with the middle mousebuttonin the window, holdingit dowvn and
moving the mouse
Thisdisplaysarubberbandbox with which onecanzoominto thespectrum.

e Pressingheright mousebutton
A menuwill appear

Themenucontainsthefollowing topics:

— Settingdfor spectrum.. (Alt+S)
Selectingthis topic displaysthe dialogbox shavn in Figure8.

x Typeof spectrum
ThebuttonslabeledAl | nodes,|I R acti ve npdes,Ranan
active nodes, andl nel astic neutron scattering
canbeusedto selectthetypeof spectruntesired IR actve modes
arethedefault.

x Animation
The buttonslabeledAni mat e, Draw arr ows, andDi st or t
canbe usedto selectwhetherthe normalmodesareto be shavn
animatedrwith arravs or whetheryouwantto distortthemolecule
alonganormalmode.A distortedmoleculecanbesaredusingthe
Save nol ecul e optionfrom the mainmenu.Animationis the
default.

x Line shapes
ThebuttonsLi ne spect rumandGaussi an spect rumcan
be usedto selectwhetherthe spectrumis dravn as simple line
spectrunor whethera Gaussiarandshapg1] shouldbeapplied.
Line spectrumis thedefault.

x Weightsfor inelasticneutronscattering
Whenyou activatethis optionyou canenteravaluein thefield to
theright. After choosingheOK buttonall weightsaredravn atthe
atomsin the mainwindow andyou cansetanatoms weightjust

26



Figure8: Thedialogboxfor settingoptionsfor the spectrum
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by clicking onit with theleft mousebutton. All weightsaresetini-
tially to zero,sothatselectingl nel asti ¢ neutron scat -
t er i ng asspectruntype producesothing.

x Temperature
This slidercanbe usedto setthetemperatureThetemperatures
usedfor the calculationof theinelasticneutronscatteringntensi-
tiesandfor the Gaussiarshapedspectrum.

x Amplitude
Thisslidercanbeusedo changegheamplitudeof thevibration. Its
valueis multipliedwith thestandarcamplitudeof avibration. This
slider can also be usedto changethe distortion of the molecule
while Di st ort is selected.

* Scalewave numbers
This slidercanbeusedto scalethewave numbers.

— Selectmolecule
Providesa submenuwvith the namesof all moleculescurrentlyloaded
and can be usedto changethe moleculefor the currently displayed
spectrum Anotherpossibilityto selecta moleculeconsistof pressing
the Tab key, which cyclesthroughall entriesin the Sel ect nol e-
cul e submenu.

— Imaginarywave numbers
If the conformationof the moleculeis a saddlepoint you have imagi-
narywave numbers.Thecorrespondingnormalmodes’canbeshavn
by selectingaimaginarywave numberfrom this submenu.

— Readobseredspectrum.. (Alt+R)

This topic canbe usedto reada spectrumfrom a file anddisplayit a-
longthecalculatedspectrum Selectinghis topic opensafile selection
boxto chosethefile. Thisfile hasto containa spectrunwith onewave
numberandintensityperline. All pointsreadareconnectedy aline
to form a continuousspectrum(thereis currentlyno possibilityto read
a line spectrum). Lineswith a’'#' or a letterin the first columnare
ignored.

— Deleteobseredspectrum.. (Alt+E)
Thistopic deletesa spectrunreadwith "Readobsered spectrum”.

— Zoomout (Alt+2)
This topic can be usedto zoom out of the spectrumafter previous
zoom-ins.Thezoommechanisnstoresall previousenlagemenisteps.
By selectingthis topic you move backonestep.
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— Savedrawing (Alt+D)
The samedialog box as for Save dr awi ng in the main menuis
shavn andallows you to save the spectrumasa TIFF, HPGL, or Post-
Scriptfile (cf. p. 22).

— Forggroundcolor (Alt+F)
Theforegroundcolor of the spectrumcanbe changedusingthe color
editor(vide infra, p. 38).

— Backgrounccolor (Alt+B)
Thebackgroundcolor of the spectrumcanbe changedusingthe color
editor(vide infra, p. 38).

— Quit spectrunfAlt+Q)
This closesthe spectrunwindow.

e Pressinghearrown keys <—> and<+<>, respeciiely
The next lower and higherwave numbey respecitrely is selectedand the
moleculeshaws the correspondingiormalvibration. Normal vibrationsof
imaginarywave numbersanbedisplayedn this manneytoo.

6.4 The Optimization History Window

ChoosingOpt i mi zat i on hi st ory from the main window menuwill result
in anew window shaving the enegy andgradientnormin dependencef the step
numberof the geometryoptimization.In this window themouseactsasfollows:

e Pressingheleft mousebuttonandholdingit down
Thered crossshaving the actualstepof the geometryoptimizationcanbe
movedwith themouse.The mainwindow shaws the correspondingieome-
try. Changingthe actualstepcanalsobe achiezed usingthe cursorkeys for
moving to theleft <+ > andto theright <—>, respecirely.

e Pressingheright mousebutton
A menuwill appear
Themenucontainsthefollowing topics:
— Settingdor history... (Alt+S)
Selectingthis topic displaysthe dialogbox shavn in Figure9.

x Enegies
If this buttonis selectedheenegy cuneis dravn. Thedefaultis
on.
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Figure9: Thedialogboxfor settingoptionsfor the optimizationhistory

+ Gradientnorms

If this buttonis selectedhe gradientnorm curve is dravn. The

defaultis on.
* Scales

This buttontogglesdraving of the scaleson andoff. The default

ison.
— Selectmolecule

Providesa submenuvith the namesof all moleculescurrentlyloaded
and can be usedto changethe moleculefor the currently displayed
optimization history Another possibility to selecta molecule con-
sistsof pressingthe Tab key, which cyclesthroughall entriesin the

Sel ect nol ecul e submenu.
— Animate(Alt+A)

Selectingthis topic will animatethe optimizationhistory To stopthe

animationselectthis topic again.
— Savedrawing (Alt+D)

The samedialog box asfor Save dr awi ng in the main menuis
shavn andallows you to save the optimizationhistory asa TIFF, H-

PGL, or PostScripfile (cf. p. 22).
— Colorfor enegy (Alt+E)

The color for the enegy curve canbe changedusingthe color editor

(videinfra, p. 38).
— Colorfor gradientnorm (Alt+G)
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The color for the gradientnorm curve canbe changediusingthe color
editor (vide infra, p. 38).

— Backgroundcolor (Alt+B)
The backgrounccolor of the diagramcanbe changedusingthe color
editor(vide infra, p. 38).

— Quit history(Q)
This closegthe optimizationhistorywindow.

6.5 The Energy Level Diagram Window

ChoosingEner gy | evel di agr amfrom the mainwindow menuwill result
in anewv window shaving the calculatedViO enegiesin anenegy level diagram.
In thiswindow the mouseactsasfollows:

e Clicking with theleft mousebuttononaline
A box appearsontainingthe symmetryandthe enegy for this MO. Select-
ing a MO canalsobe achiered by pressingthe cursorkeys for moving up
<t> anddown <>, respectrely.

e Clicking in the window, pressingthe middle mousebutton and holding it
down
With therubberbandbox dravn onecanzoominto thediagram.

e Pressingheright mousebutton
A menuwill appear

Themenucontainsthefollowing topics:

— Settingdfor enegy level diagram... (Alt+S)
Selectingthistopic displaysthe dialogshavn in Figure10.

x Units
Thefour buttonscanbe usedto selectthe enegy unit. Available
areHartreegdefault), kJ/mol,eV, andcm!.

x Resolutionfor densityof states
This slidercanbe usedto changetheresolutionfor the densityof
states.A smallervalueresultsin a higherresolution. The default
is 0.01. Theminimum, maximum,anddefault valuescanbesetin
theresourcdile. (vide infra, p. 43).

— Selectmolecule
Provides a submenuwith the namesof all moleculescurrently load-
edandcanbe usedto changethe moleculefor the currentlydisplayed
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Figure 10: The dialog box for settingthe enegy units for the MO enepy level

diagram

enegy level diagram. Another possibility to selecta moleculecon-
sistsof pressingthe Tab key, which cyclesthroughall entriesin the
Sel ect nol ecul e submenu.

Transition(Alt+T)

This topic canbe usedto calculatethe enegy for a transitionbetween
two MQO’s. Thistopicis availableonly if oneMO wasselectedy click-

ing onit. Choosingthis menutopic followed by clicking on an other
MO draws aline shawing thetransitionanda box containingthe sym-
metry labelsandthe enepgy differencebetweenhesetwo MO’s. Fur

therclicks on otherMO’s repeatcalculationf enegy differencesTo

leave this modeclick eithersomeavherein the windon wereno MO’s

areor selectthis topic from the menuagain.

Zoomout (Alt+2)

Thistopiccanbeusedto zoomoutof thediagramafterpreviouszoom-
ins. The zoommechanisnstoresall previous enlagementsteps. By
selectinghis topic you move backonestep.

— Savedrawing (Alt+D)
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The samedialog box asfor Save dr awi ng in the main menuis
shavn andallows you to save the enegy level diagramasa TIFF, H-
PGL, or PostScripfile (cf. p. 22).

— Draw densityof stateqAlt+D)
This topic canbe usedto togglebetweerthe densityof statesandthe
enegy level diagram.Theenegy level diagramis the default.

— Foreggroundcolor (Alt+F)
The foregroundcolor of the diagramcan be changedusing the color
editor(vide infra, p. 38).

— Backgrounccolor (Alt+B)
The backgrounccolor of the diagramcanbe changedusingthe color
editor(vide infra, p. 38).

— Quitenegy diagram(Q)
This closesheenegy level diagramwindow.

7 Editing molecules

ViewmoL now allows the building andediting of molecules.Bondlengths,bond
angles,andtorsionanglesof an existing moleculecanbe changedatomscanbe
replacecandaddedor deleted New moleculescanbe build.

7.1 Changingbond lengths,bond angles,and torsion angles

To changea bondlength,abondangle,or atorsionangleclick onthecorrespond-
ing atomsandthen pressthe right mousebutton. This will displaythe length of
thebondandthe valueof the bondor torsionangle,respectiely (cf. p. 11). Now
click on the numberwith the left mousebutton. A cursorwill appearandthe
value displayedcan be changed. After pressingRet ur n the new value for the
bondlength,bondangle,or torsionanglewill be set. The atomwhich hasbeen
clicked on first (andall atomsconnectedo it) will be moved. It is impossibleto
changebondlengths,bondangles.or torsionanglesif they arepartof aring. All
changesn geometrycanbereversedby usingUndo geonetry change from
the Georret r y menuor the correspondindutton in the moleculeeditor dialog
box. Thenumberof undosis unlimited.

7.2 Adding or replacingatoms

Fromthemainwindow menuselecttheModi fy nol ecul e entryin theMbl e-
cul e submenu.Thedialogbox shavn in Figure11 is displayed.The upperpart
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containsthe periodictable of elementsandallows the selectionof the elementto
beaddedor usedasreplacement.

In the middle therearea numberof buttonsfor selectingdifferentoperations
andcertaindefaults. Thesearethefollowing:

e Changegeometry
If this item hasbeenchosenatomscanbe selectedwith the mouseandge-
ometrychangegarriedout asdescribedn the previous section.

e Addatom

An atomof the elementselectedn the periodictablewill be attachedo the
atomin the moleculeclicked on with the left mousebutton. The new bond
will have thebondorderselectedn the editordialogbox anda bondlength
which is 90 % of the sum of the atomicradii (readfrom thevi ewrpl r ¢
file). Thelocalgeometryof theatomclickedonwill bechangedo reflectthe
currentcoordinatiorof thisatom(two bondpartners- linear, three—trigonal
planar four —tetrahedralfive —trigonalbipyramidal,six — octahedralseven
— pentagonabipyramidaletc.).

e Deleteatom
An atomclicked onwith theleft mousebuttonwill bedeleted.If Del et i ng
at ons changes | ocal geon®try isturnedonthelocalgeometryof
the atom(s)connectedo the deletedonewill be changedn the sameway
asdescribedunderAdd at om Otherwisethe local geometryremainsas
before.

e Replaceatom
The atomclicked on with the left mousebuttonis replacedby the element
selectedn the periodictable. Bond lengthsare adjustedto reflectthe new
elementaslong astheatomchangeds not partof aring.

e Createbond
A new bondwill becreatedbetweernthetwo atomsclicked on with the left
mousebutton. This bondwill have theorderselectedinderBonds ar e.

e Remore bond
The bond betweenthe two atomsclicked on with the left mousebutton is
deleted.Bondscreatedor removed by the userhave precedencever bonds
createdautomatically This meanghatoncea bondhasbeencreatedby the
useronly the usercanremove it andvice versaregardlessof whathappens
to themolecule.
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e Changebondorder
The bond betweenthe two atomsclicked on with the left mousebutton is
assignedhebondborderselectedinderBonds ar e.

e Torsionanglesdefaultto

While building a moleculebondlengthsof newly createdoondsare setto

90 % of the sumof the atomicradii of the bondedatomsand bondangles
areassignedaccordingto the coordination. Torsionanglescanbe selected
from this menu. Availablevaluesaretrans(18C), cis (90°), gauchg(60°),

and —gauche(—60°). This allows the constructionof more complicated
molecules.The torsionangleis always measuredilongthe backboneof a
molecule,i. e. while building e. g. a hydrocarborchainthe torsionangle
is alwaysmeasuredetweerthe carbonatoms.The backboneof a molecule
is determinedyy countingall atomsattachedo oneatomandfollowing the
bondswhich connectthe atomswith the largestnumberof otheratomsat-

tached.

e Bondsare
This menuallows the selectionof the bond orderfor bonds. Availableare
single,double,andtriple. Bond conjugationandhydrogenbondsaredeter
minedautomaticallyaccordingo therespecire settingsn theBond t ype
menu.

e Deletingatomschangedocal geometry
If an atomis deletedthe local geometryof the atom(s)bondedto it can
eitherbeleft unchangear modifiedaccordingo thenew coordination.This
switch canbeusedto selectwhich behaior is preferred.

In thebottomrow of themoleculeeditordialogboxis abuttonUndo geonetry
change which canbeusedto reverseall changeso the molecule(exceptchanges
to bonds).The numberof undosis unlimited.

7.3 Example: Building cyclohexane

Cycloheanein its chair configurationhasa structurewhich seemsquite compli-
catedto generatebput it caneasily be built usingViEwMOL’S moleculebuilder.
First, startVIEwMOL withoutary parameteonthecommandine andpressCan-
cel in thefile selectionbox which popsup. You shouldnow have anemptywin-
dow on your screen.Pressthe right mousebutton within this window and select
Mol ecul e/ New nol ecul e ... fromthepop-upmenu.Themoleculeeditor
will openup. We startbuilding cyclohexaneby building oneof thetetrahedra:
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e SelectC from theperiodictable.

e Click with theleft mousebuttonin ViEwmoL’s window. Thiswill placethe
first carbonatomatthe origin.

e Click with the left mousebutton on the first carbonatom. This will attach
theseconcdcarbonatomto thefirst.

e Click with theleft mousebuttononthesecondccarbonatom. Thiswill attach
thethird carbonatomto thesecond.

e SelectH from the periodictableandclick twice onthe centralcarbonatom.
Themoleculeshouldnow look like theleft onein Figurel2.

To continuebuilding cyclohexane we have to rememberthat the torsion angles
amongthe carbonatomsalternatebetweengaucheand —gauchewhich can be
determineckasilyby looking atthe Newmanprojection:

Hy

e SelectC againandsetthedefault torsionangleto gauche.

e Click ononeof theendcarbonatoms. ThenselectH andclick on thesame
carbonatomtwo moretimes.

e Changehedefaulttorsionangleto —gaucheandrepeathelasttwo stepson
the just addedcarbonatom. The moleculeshouldnow look like the onein
themiddle of Figurel2.

e Changehedefaulttorsionangleto gaucheagainandadda carbonatomand
onehydrogenatomto thelastcarbonatom. Themoleculewill now look like
theright onein Figurel2.

e Changehedefaulttorsionangleto transandaddthe seconchydrogeratom
to thecarbonatomaddedast.
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Figure12: Building cyclohexane

¢ Now changethe default torsion angleto —gaucheand add one hydrogen
atomto the next carbonatomin the ring, then changethe default torsion
angleto transandaddthe seconchydrogeratom.

¢ Finally, completecyclohexaneby addingfirst ahydrogenwith thedefaultset
to transandthana hydrogerwith thedefault setto gauchdo thenext carbon
atomin thering.

8 The color editor

All menuscontainitemsfor changingeolors. Selectingoneof thesdatemsdisplays
the color editor (cf. Figure13). In thefirst row of the color editor dialog box are
a numberof differentcoloredboxes. You canselectone of thesecolorsjust by
clicking in the correspondindpox with theleft mousebutton. The color you want
to changan the picturechangestoo, but this is not a permanenthangeuntil you
click the OK button.

If noneof the colorsin the boxessatisfiesyour needsyou cansetup your own
colorby moving oneof theslidersfor red,green or bluewith theleft mousebutton.
Thecolorin thepictureyouwantto changeshavs the currentlyselectedcolorand
by clicking the OK buttonyou changeyour color permanently

If thecoloreditorhasbeenbroughtupto editthebackgroundolorof themain
window threebuttonslabeledSnoot h arepresentActivatingary of thesebuttons
will createa colorrampfor the correspondingolorandmix it with theotherRGB
components.The slider for this color then hasno effect. That way interesting
shadingeffectsin the backgrounccanbe generated.
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4 Cancel

Figurel13: Thecolor editor

9 Adapting the Program to a Differ ent Language

VIEWMOL hasbeenwrittento take full advantageof thelanguagendependencef

X windows. All programmessagesnenusgdialogbox texts etc. arestoredoutside
of the programin resourcefiles. Thereforeit is possiblethat differentuserscan
run the sameVIEwMOL executablein differentlanguage®n the samecomputer
Currently four languagesresupported English,Frenci, GermanandRussiaR.

To adaptViIEwMOL to anotherlanguageonly the Xdef aul t s. <l anguage>

file hasto betranslatedFor anatve speakr of thelanguagehiswill take between
45 and60 minutes.

The Xdef aul t s. <l anguage> files provided with VIEwWMOL have three
sectionsThefirst sectionis relatedto theinstallationof externalsupportprogram,
the secondsectioncontainsdefault settings(seep. 42). Thethird sectioncontains
all languagaedependeninessageandthis is the only sectionwhich needdransla-
tion. To translatefranslatesverythingright of the colon. Thestrings'%s’, '%d’, or
"%f’ markthe positionof namesr numbersvhich arefilled in by the programand

“Mary thanksto Ludovic Douillard (douillard@DRECAM.cea.fr).
SMy Russianis a little bit rusty Apologiesfor ary grammarmistales and/orunrecognizable
meanings! would appreciatea checkby a native spealer.
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mustremainin the translatedrersionat the appropriateposition. After translation
install the new Xdef aul t s. <l anguage> file asdescribedn the Installation
section(cf. p. 3) andViEwmoL will talkin yourlanguage Theauthorwould ap-
preciateto getacopy of thetranslatedesourcdile for inclusionin thenext public
release.

10 The making of multimedia files

If normalmodesareanimatedandthe userselectsSave draw ng/ Tl FF from

the mainwindov menua seriesof TIFF files is written out, onefor eachframeof

the animation(currently 20 frameswhich cannotbe changedoy the user). These
TIFF files caneasilybe corvertedto a videofile (MPEG) shawving the animation
using standardmagemanipulationtools from the Internet. One possibleMPEG
encodeiis npeg_encode whichis availablefrom mm-ftp.CS.Berkley.EDU via

anorymousftp. This encoderxpectsits input files eitherin PPM, PNM, or YUV

format. To corvertthe TIFF fileswrittenby VIEWMOL youcanusethePBMPLUS
or NETPBM librarieswhich have afilter tifftopnm (you alsoneedpnmiflip, since
tifftopnm changeshe orientationof the picture). Thefollowing shellscriptwill do
the corversion(for shandkshusers)f thedefaultfiles from ViEwMoL have been
used:

for i invmimge*.tiff
do

j =" basenane $i tiff'pnm

tifftopnm$i | pnnflip -topbottom > $j
done

TheresultingPNM files canthenbe processedy npeg_encode to producea
MPEGfile which can,e.g., beincludedinto a World Wide Webdocument.

SelectingSave dr awi ng/ Rayshade fromthemainwindov menuwith an
animationrunningwill write a seriesof 20 input files for RAY SHADE. Thesefiles
canalsobeprocessetty RAY SHADE andusedio generat@movie of thevibration.
This processan,however, bevery time consuming.

11 Datafiles

VIEwWMOL usesa datafile namedvi ewnol r ¢ for getting informationsabout
atomsand available input and outputfilters. Theremay be threeof thesefiles.
VIEwWMOL looks at first in the currentdirectory for this file, thenin the users
HOME directoryfor afile . vi ewrrol r ¢ andfinally in the directorywherethe
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environmentvariable VI EWMOLPATH pointsto. In one of thesethreelocations
suchafile mustbefound. Thefile shouldcontainthe following data:

e Linesof theformat:
option <nameof optiorn> <nameof inputfilter> [<commandine options
for inputfilter>] " <characterististring>"
Theselines definethe input filter for ViEwmoL andthe commandine op-
tions connectedwvith them (i. e. you canchangethe commandine option
if youwant). <optior> is the commandine option VIEWMOL expectson
its commandline or the word def aul t . The input filter connectedwith
def aul t is usedif no commandline optionis passedo VIEwMOL. If
no default inputfilter is specifiedvViEwMoL displaysa file selectionboxin
this case. <nameof input filter> is the pathto andnameof the input fil-
ter executable.If theinput filter requirescommandine option (e. g. afile
name)they canbe specifiedafterthe nameof the inputfilter. % is usedas
a placeholderfor file names.The pathor nameof theinput filter cancon-
tain environmentvariablesor the string $OSNAME. Thelatteris replacecby
the subdirectorynamefor the machineViEwmoL is currentlyrunningon.
" <characteristicstring>" is a stringwhich is usedto identify the type of a
particularfile. Thefirst 1024character®f aninputfile passedo VIEwMOL
are scannedor this string andthe input filter connectedwith the string is
thenusedto readthefile. Thereforethesestringshave to be uniquefor each
inputfilter andhave to bein everyfile of a certaintype within thefirst 1024
charactersSincemostprogramswrite theirnamesutatthebeginningthese
restrictionsseenmto beno problem.

e Linesof theformat:
output<referencedo resources <nameof outputfilter> [<commandine
optionsfor outputfilter>] %
Thesdinesdefinetheoutputfilter for VIEwWMOL. <referencdo resources
is an arbitrary string which mustrefer to a resourcein the Xdefaultsfile.
This stringis usedto provide thelabelfor theoutputfilter in the outputfilter
selectiorbox. <nameof outputfilter> is the pathto andnameof the output
filter executable. All outputfilters shouldat leastacceptthe nameof the
outputfile from their commandines. If additionalparametergarerequired
they canalsobe specifiedafter the nameof the outputfilter. %s is usedas
a placeholdeffor the outputfile name. Environmentvariablesor the string
$OSNAME canbe usedin the sameway asfor inputfilters.

e Linesof theformat:
<symbob <rad> <rd> <gd> <bd> <rl> <gl> <bl> <surface>
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<symbob> is anatomicsymbol, <rad> is the Van derWaalsradiusof this
atomin Angstrzms,<rd>, <gd> and <bd> arethered, greenandblue
color for the darkestpart of this atomand <rl>, <gl> and <bl> arethe
red,greenandblue color for thelightestpartof theatom. Therearefour re-
senedstringsfor <symbolb>. If <symbol> is bd thefollowing description
describes hydrogerbond.The <rad> field is alsointerpretecastheradius
of all bondsticks. All otherfieldsareonly appliedto hydrogenbonds.uc
specifiesaunit cell corner Radiusandcolorgivenhereaffecttheappearance
of theunit cell. ps andns specifythesurfacepropertiedor the positve and
negative isosurbce,respectrely, usedto drav wave functionrelatedtopics.
In thesecaseghe radiusis not used. <surface> is an optional specifica-
tion for the surfaceusedwhenstick, ball, or CPK drawing with surfacesis
activated. <surface> is alist of oneor moreof thefollowing options

— emission<r> <g> <b>
The emissioncolor of the surface. Using this option causeghe sur
faceto emit light. <r>, <g>, and<b> arethered, greenandblue
componentsor thelight color.

— ambient<r> <g> <b>
The ambientlight which is reflectedby the surface. <r>, <g>, and
<b> arethered,greenandbluecomponentsor thelight color.

— speculaxr> <g> <b>
The specularight which is reflectedby the surface. <r>, <g>, and
<b> arethered,greenandblue componentsor thelight color.

— shininesskn>
A parametewhich determineghe kind of reflection. <n> canbein
therange0 ... 128.

— alpha<n>
This parametedetermineghetransparencof the surface.

All color specificationscan be between0.0 and 1.0. The total lengthof a
line specifyinganatomis restrictedio 132 charactersThe keywordsfor the
surfacespecificationsanbe abbreiatedwith thefirst two letters.

Any line startingwith '#’ is treatedasa comment.

VIEwMOL makesextensve useof X Windows resourcesAll standardsearch
algorithmsfor the locationof theresourceapply (seee. g. O'Reilly bookson X
Windows). VIEwMoL hasEnglishresourcesompiledin. Resource$or otherlan-
guagesareprovidedin files Xdef aul t s. <l anguage> andmight beinstalled
asdescribedn theinstallationsectionof this manual(p. 3).
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The following resourcesare usedto specify the defaults. They canbe over
written in the users $HOVE/ . Xdef aul t s file or, in part, by the configuration
optionsavailablein the program. Defaults configurablefrom within the program
aremarkedwith anasterisk(*).

Vi ewnol *geonetry: 500x500+50+50 (*)
Vi ewnol . hi story. geonetry: 500x250+50+590 (*)
Vi ewnol . spectrum geonetry: 500x250+50+590 (*)
Vi ewnol . MODi agr am geonetry: 250x500+565+50 (*)
Vi ewnol . Bel | : <no default>

Vi ewnol . nodel : wire (*)

Vi ewnol . dr awi nghbde: surface (*)

Vi ewnol . bondType: conjugated (*)

Vi ewnol . spher eResol uti on: 10 (*)

Vi ewnol . si npl i f yWhi | eRot ati ng: True (*)

Vi ewnol . i nterpol ati on: linear (*)

Vi ewnol . bondLengt h: %. 4f Ang

Vi ewnol . bondAngl e: %. 2f deg

Vi ewnol . t or si onAngl e: %. 2f deg

Vi ewnol . wavenumber s: 0: 5000

Vi ewnol . i sosurf ace: 0.05 (*)

Vi ewnol . reservedCol ors: 0

Vi ewnol *spect runfForntanpl i tudeSli der. deci mal Points: 2

Vi ewnol *spect runforntanplitudeSlider. m ni num - 250

Vi ewnol *spect runforntanpl i tudeSl i der. maxi num 250

Vi ewnol *spect runtorntscal eSli der. deci mal Poi nt s: 2

Vi ewnol *spect runforntscal eSli der. m ni mum 50

Vi ewnol *spect runforntscal eSl i der. maxi num 150

Vi ewnrol *wavef uncti onFor n¥l evel . mi ni num 1

Vi ewnrol *wavef uncti onFor ntl evel . maxi num 100

Vi ewnol *wavef uncti onForntgrid. mi ni nrum 4

Vi ewnol *wavef uncti onForntgri d. maxi mum 20

Vi ewnol *wavef uncti onForntgri d. val ue: 10

Vi ewnol * MODi agr anfFor mfresol uti on. m ni num 1

Vi ewnol * MODi agr anfor mfr esol uti on. maxi mum 1000
Vi ewnol * MODi agr anFor mfr esol uti on. deci mal Poi nt s: 3
Vi ewnol * MODi agr anfFor mfr esol uti on. val ue: 10
Vi ewnol . paper Si ze: Ad (*)
Vi ewnol . vi ewer *f ont : vari abl e
Vi ewnol . spectruntfont: vari abl e
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Vi ewnol . hi story*font: vari abl e
Vi ewnol . MODi agr ant f ont : vari abl e
Vi ewnol . vi ewer. background: white (*)
Vi ewnol . vi ewer . f or egr ound: gray75 (%)
Vi ewnol *spectrum spect rum backgr ound: white (*)
Vi ewnol *spectrum spect rum f or egr ound: bl ack (*)
Vi ewnol *hi story. hi story. background: white (*)
Vi ewnol *hi story. history. foreground: blue (*)
Vi ewnol * MODi agr am MODi agr am backgr ound: white (*)
Vi ewnol * MODi agr am MODi agr am f or egr ound: bl ack (*)
Vi ewnol *f or egr ound: bl ack (*)

The Vi ewnpl . Bel | resourceis the only resourcewhich doesnot have a
default. As long asthis resources not setthe standardkeyboardbell is rung as
soonasa selectionin oneof thewindows is madeby mouseclick. This resource
canbesetto thename(andcommandine parametersdf ary programwhich shall
beruninsteadpreferablyonewhich producesa nicersoundeffect.

The Vi ewnol . nodel resourcecanbe setto wire, stick, ball, or cpk. The
Vi ewnol . dr awi ngMbde resourceanbesetto dot, line, or surface. TheVi ew
nmol . bondType resourcecan be setto single, multiple, or conjugated. The
Vi ewnol . i nt er pol at i on resourcecanbesetto none linear, or logarithmic.
Theresourcesor specifyingformatsfor bondlengths bondanglesandtorsionan-
gleshaveto containavalid C formatstringfor printingafloatingpointnumber The
resourcdor thebondlengthsrecognizef\ng, pm, bohr andauin theformatstring
asunitsandcorvertsthe bondlengthsaccordingly TheVi ewnol . r eser ved-
Col or s resourcecanbeusedto limited the numberof colorsallocatedby VIEW-
MoL if it runsin colormapmode.VIEwWMOL triesto allocateasmuchcolorsasit
can.Thismightinterferewith othersprogram.In thiscasevi ewnol . r eser ved-
Col or s canbe usedto tell ViEwmoL to leave the specifiednumberof colors
unallocated.In caseof the specificationgor the slidersthe valuesgivenfor mini-
mum andmaximumhave to be multiplied by 10decimalPoints | e _jf the number
of decimalsis to be changedalso minimum and maximumhave to be changed.
Papersizescurrentlyrecognizedare A5, A4, A3, Letter, Legal, and <width> x
<height> where<width> and<height> arein millimeters.

TheVi ewnol . vi ewer . f or egr ound resourcds usedfor the color of the
groundif perspectie drawing is enabled.
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12 Programming Your Own Input Filter

VIEWMOL canbe easilyadaptedo readoutputsof other programsor otherfile
formats. All you have to do is to write a new input filter which extractsthe data
from the correspondindile. Theseinput filter are stand-alongprogramsandcan
bewritten in every programminganguageyou want. Examplesn C andawk are
included.

The input filter hasto readthe following datafrom the outputfile andwrite
themto its standarcbutputin the formatdescribedelov. This formatfollows the
file format of TURBOMOLE very closely A few sectionshadto be extendedto
allow datawhich arecurrentlynot supportedby TURBOMOLE (e.g. unit cells).

¢ thecartesiarcoordinate@ndatomsymbols(required)
Write to standardutputin thefollowing format:

$coord factor
x1 yl z1 synbol 1 Xyz
X2 y2 z2 symbol 2 Xyz

f act or istheconversionfactorthe coordinateshave to be multiplied with
to convertthemto ,&ngstr@msAny combinationof x, y, andz atthe endof
theline (optional)indicatesthatthe correspondin@tomhasbeenkeptfixed
in thatdirectionduring a geometryoptimization. ConsequentlyV IEWMOL
will notdraw theforcesactingon this atomin thefixeddirection.

¢ thetitle (optional)
Write to standardutputin thefollowing format:

$title
title

e thewave numbersandintensitiegoptional)
Write to standardutputin thefollowing format:

$vi brati onal spectrum

symmetryl wavenunberl |R-intensityl Raman-intensityl
symretry2 wavenunber2 I[Rintensity2 Ranman-intensity?2
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symret ry is thesymmetrylabelfor the vibrationalmode,wavenunber
is its wave numberandl R-i nt ensi t y andRanan- i nt ensi t y areits
IR andRamanintensity respecttely. If the symmetrylabelsfor the vibra-
tional modesareunknavn they shouldbe setto adefault (e.g. Al).

normalcoordinategoptional)
Write to standardutputin thefollowing format:

$vi brati onal normal nodes
il i2 nm1,1) nm2,1) nm3,1) nm4,1) nm5,1)

il i2 nm6,1) ... nm( 3*nat om 1)
il i2 nml1,2) nm2,2) nm3,2) nm4,2) nm5,?2)
il i2 nm6,2) ... nm( 3* nat om 2)

il i2 nm 1, nnodes) C nm( 5, nnodes)

il i2 nm6,nmodes) ... nm(3*nat om nnodes)
i 1 andi 2 areintegerswhichareskippedduringreading.nn(i , j) arethe
normalmodecoeficients. They have to be provided orderedby cartesian
coordinategall x component®f the first atomfirst, thenall y components
of thefirst atometc.).

optimizationhistoryor MD trajectory(optional)
Write to standardutputin thefollowing format:

$gr ad cartesian gradients
cycle = nc SCF energy = E_nc | dE/ dxyz| = gradnorm.nc
[unitcell a b ¢ al pha beta ganmnmg]
x1 yl z1 synbol 1
X2 y2 z2 symbol 2

Xn yn zn symbol n

gx1l gyl gz1

gx2 gy2 gz2

gxn gyn gzn

cycle = nc+l SCF energy = E nc+1l | dE/ dxyz| = gradnorm nc+1

nc is a counterfor the cycle, E_nc is the enegy for the configurationof
cycle nc, andgr adnor m _nc is the gradientnorm of cycle nc. Theline
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startingwith uni t cel | is optionalandcanbe usedto specifythe current
unit cell e. g. during a constantpressureMD run. Thex, y, andz arethe
cartesiarcoordinategor eachatom,synbol istheatomicsymbol. Thegx,
gy, andgz arethe gradientsfor eachatom. This structurecanbe repeated
for asmary cyclesasnecessary

MO enegiesandcoeficients(optional)
Write to standardutputin thefollowing format:

$scfno [symmetrized] [gaussian]

n symmetry | abel _n ei genval ue=MO_E n nsaos=norb
nmoc(n, 1) noc(n,2) noc(n,3) noc(n,4)
noc(n,5) ... noc( n, nor b)

n+l symetry_ | abel _n+1 ei genval ue=MO_E n+1 nsaos=norb

The string symmet ri zed after $scf no is optional and can be usedto

notify ViIEwmMoL of the fact thatthe MO coeficients are with respectto

symmetrizedAOsratherthanwith respecto AOs. VIEwMOL needanoloch
from the TURBOMOLE packageto handlesymmetrizedAOs. If molochis

not installedand symmetrizedAOs are input, MOs and electrondensities
cannotbedrawn. Thestringgaussi an is alsooptionalandnotifiesV IEw-

mMoL thatthe MO coeficientsarenormalizedandorderedGAUSSIAN style.
n is a countercountingthe MOs, symmet ry_| abel _n is the symmetry
labelfor MO n, MO_E_n isthe MO enegy for MO n, andnor b is thetotal

numberof orbitals.Thenoc( n, i ) aretheMO coeficientsfor MO n.

basisfunctionsandoccupatiomumbergoptional)
Write to standardutputin thefollowing format:

$at ons

atom synbol 1 |ist_of _indicesl\
basi s=basi s_set _nanel

atom synbol 2 |ist_of _indices2 \
basi s=basi s_set _nane2

$basi s

basi s_set _nanel

*

nunber _of primtives angular_noment um
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exponent 1 coefficientl
exponent 2 coefficient2

exponent n coefficientn
nunber _of primtives angular_noment um

*

basi s_set _nane2

*

*

$cl osed shells
symretry_| abel list_of indices (2)
$popl e  [6d/10f/ 159]

at om synbol istheatomsymbolofanelementandl i st _of i ndi ces
containsthe indicesof all atomsof the particularelementaccordingto the
list of coordinateseadin under$coor d. The list can be eithercomma
separate@nd/orcontainhyphendor indicatingrangeqe.g. ¢ 1,3,7-10isa
valid descriptor).Basi s_set _nane canbeanarbitrarystringdescribing
a particularbasisset. It is only usedto find the correspondindasissetin
thelist readunderbasi s. This list simply statesthe namefor a basisset
andthenlists the primitive functionswhich make up a contractedsaussians
startingwith the numberof primitivesin thatparticularcontractedsaussian
andits angulaimomentunt(s, p, d, f, ...). Thantheexponentsandcontraction
coeficientsarelistedline by line. Thisis repeatedor all contractedsaus-
siansof thatparticularbasisset. $cl osed shel | s is usedto tell ViEw-
mMoL which MOs are occupiedandwhich arenot. symmetry_| abel is
thesymmetrylabelfor anumberof MOsandl i st _of i ndi ces isalist
of integersstatingwhich of the MOs of that particularsymmetryare occu-
pied. Thislist canbeeithercomma-separateat containhyphendo indicate
rangesof MOs. Note: $cl osed shel | s hasto appeamafter$scf no in
the outputwritten by the input filter. $popl e is usedto indicatethatd, f,
or g functionshave 6, 10, or 15 componentsnsteadof 5, 7, or 9. Note:
This datagroup hasto appearafterthe $coor d or $gr ad in the output.
OtherwiseViEwmoL will fail.

theunit cell (optional)
Write to standardutputin thefollowing form:

$Suni tcel | a b c alpha beta gamm
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e errorsoccuringduringfile processindoptional)
Write to standardutputin thefollowing form:

$error errorlLabel severity additionallnfornation

err or Label is anarbitraryoneword labelwhich refersto anerrormes-
sagein the resources. severity is a label for the severity of the er
ror. Setit to O if the programcan continuedespitethis error Setit to 1
if the programmuststop. addi ti onal | nf or mati on is arny addition-
al information you want to be displayedin the error messagde. g. the
nameof a file which was not found). Currently the following errorLa-
belsarein use: noFi | e, not Conver ged, unsupport edVer si on,
wr ongFi | et ype, noCoor di nat es, noEner gy, and unknownEkr -

ror Message. If your input filter wantsto return an error becausat is
missingcoordinatesn the input file "dummy.inp” you canhave it writing
thefollowing line to standardutput:

$error m ssingCoordinates 1 dummy.inp

Then you have to specify a resource for the error messagein
$HOVE/ . Xdef aul ts:

Vi ewnol . m ssi ngCoordi nates: The file % does not
contai n any coordi nat es.

With thesewo linesin placeary encounteof no coordinatesn aninputfile
will leadto thedisplayof the errordialogin Figurel14. Thereis no needto
recompileViEwmMOL to achieve this.

Thelastline of thedatawrittento standarautputby theinputfilter mustbe$end.
Theinputfilter canbeinstalledby addingaline to thevi ewnol r c file.

13 Programming Your Own Output Filter

VIEWMOL canbeeasilyadaptedo write filesin arny format. All you haveto dois
to write a new outputfilter which formatsthe dataprovidedby ViEwmMoL. These
outputfilters are stand-alongorogramsand can be written in every programming
languageyouwant. Examplesn awk areincluded.

The outputfilter hasto acceptthe following datafrom its standardnput and
write themto afile whosenameis givenasa commandine parameteto thefilter.
VIEwMOL passeshefollowing datagroupsto the outputfilter:
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The file dummy,inp does not contain any coordinates,

Figure14: Theerrordialogproducedoy the sampleerrormessage

e theunit cell (if present)s sentin thefollowing format(a, b, andc in atomic
units,theanglein dggrees)

$unitcell a b ¢ al pha beta gamm
e thecartesiarcoordinatesresentin thefollowing format(in atomicunits)
$coord

x1 yl z1 synbol 1
X2 y2 z2 synbol 2

e thebondinformationis sentin thefollowing format

$bonds
atoml aton? bond_order

whereat oml andat on? arethenumberof theatomsaccordingo thelist
in $coor d which form the bond. bond_or der is the actualorderof the
bond,—2 if thebondis partof a conjugatedsystemor —1 if it isahydrogen
bond.

$end is passedo the outputfilter aslastline.

50



14 Limitations

VIEwWMOL currentlycannothandleGAuUSSIAN outputswhich containcartesiarf
functions(10f).

If ViEwmoL runsin color map (that shouldonly happenon IBM RS6000
with Sabinegraphicsadaptersin this casethe backgroundf thetitle screenrhas
a constantolor insteadof the usualdarktop andlighter bottom)shadaevs arenot
drawvn if thedraving modeis "with surface”.

If TIFF files are saved make sureno otherwindow (including dialog boxes)
overlapswith thewindow to besaved. Theinformationis readfrom thescreerand
overlappingwindows will shav upin the savedfile.

HPGL outputsfor dravingswhicharelabeledwith non-latincharactersvill not
containary labels.HPGL outputhasonly supportfor Germanumlauts,Postscript
providesall ISO-8859-1andKOI-8 characters.

If VIEwmMoL hasbeenlinked with a Mesaversion< 2.1 andis runningon
Linux the"Lines while rotating” buttonshouldalwaysbesetto on (thedefault). If
it is setto off, a modelis drawvn with surfacesandtried to rotate,VIEwMOL will
crashwith afloating pointexception.This is a bug in earlyMesaversions.

VIEWMOL is now usablewith Lesstif (> 0.81). Thereare, however, some
glitches,e.g. shortcutdon't work.

15 Frequently asked questions

1. VIEwWMOL onLinux reportson startup:
viewml: can't load library 'libMsaG.U. so. 3’
or anothetibrary.
ViewmMmoL doesnotfind adynamicallinkedlibrary it needs.Thereasorfor
thisis thateitherthe library is not installed,the wrong versionis installed,
or thedynamiclinker is not setup to find this library. VIEwMOL needgshe
following dynamiclibraries:

libtiff.so.3

libtiff.so.3

i bMesaG U. so. 3

i bMesa@.. so. 3

libXmso.1l (only needed if the lesstif version is used)
i bXmu. so. 6

libXi.so.6

| i bXext.so.6

i bXt.so.6
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i bX1l1l.s0.6

li bm so.6
libc.so.6

i bSM so. 6

liblCE so.6
/1ib/1d-1inux.so.2

These libraries can normally be found in /lib, /usr/lib, and
[ usr/ X11R6/ | i b. Thedynamiclinker checksthe majorversionnumber
andwill refuseary library wherethe majorversionnumberdoesnot match.
Theminorversionnumberdoesnot matter Thedynamiclinker hasto be set
upto searctthedirectorieswhich containthesdibraries. Thisis donein the
file/ et c/ | d. so. conf . After modifying thisfile runl dconfig -v as
root. Alternatvely, the ernvironmentvariableLD LI BRARY_PATH canbe
setto pointto thesedirectories.

. VIEWMOL onLinux reportson startup:

vi ewnol : Synbol 'jpeg resync to restart’ is not

defi ned.

Therearetwo differentversionsof | i bti ff. so distributed with differ-
entLinux distributions. One containsjpeg code(Debian)the otherdoesnt
(RedHat).ViewmoL hasnow beenlinked with the versionwhich doesnot
containjpeg codesothatthis errorwill probablynotoccuranymore. If this
erroroccursonly arecompilatiorwill help. Pleasenotify the maker of your
Linux distribution sothatthey canmalke their distribution compatible.

. Whenl try to recompileViEwMOL | getalot of errormessages:

cc -c -Vall -DLINUX -1/usr/compat/!|inux/usr/include/ G/

-1 /usr/conpat/|inux/usr/include/gr/ -06 -m86
-fomt-frane-pointer
..lannotate.c

../lannotate.c: 19: X11/StringDefs.h: No such file or directory
..lannotate.c: 20: Xl11/cursorfont.h: No such file or directory

..lannotate.c: 21: Xmi Xmh: No such file or directory

..lannotate.c: 22: Xm Text.h: No such file or directory

In file included from../annotate.c: 24:

../viewml . h:20: X11/Intrinsic. h: No such file or directory

../viewnml.h:21: G/gl.h: No such file or directory
../viewmwl.h:22: G/glx.h: No such file or directory
*** Error code 1
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To recompileVIEWMOL you needto install X windows and OpenGLde-
velopmentervironmentswhich, in most Linux distributions, are separate
packageslin this caseyou aremissingall X windows andOpenGLheader
files. You alsoneedthe developmentervironmentof lesstif or Motif for all
headeffilesin/ usr/i ncl ude/ Xm

4. While trying to recompileViewMoL thelink stepfails with:

| d:
Unresolved: _ eprintf

*** Error code 1 (bu2l)

or a similar messageeferringto __epri ntf (encounterecon SGlsand
IBMs sofar only). Thereis a problemwith the TIFF library you arelinking

with. If you have built thelibrary yourselfmale sureit washbuilt onthesame
machineaswhereyoutry to link VieEwmoL. If you have beentrying to use
avendorsuppliedversionof the TIFF library try to downloadandcompile
thelibrary yourself.

16 History, Authors, and Contrib utors

VIEwWMOL startedits life somavherein 1991 asa tool to drav IR and Raman
spectradrom Turbomoleoutputs.Sincedraving only spectrasoonturnedoutto be
insufiicient for writing a PhD thesis,capabilitiesvereaddedo drav the molecule
and animatenormal modes. Since other peoplein the ArbeitsgruppeQuanten-
chemiean der Humboldt-Unversi&t zu Berlin, Max—Planck—Gesellschagot in-
terestedn the programandwantedextensiongor otherprograms outputAndreas
Bunger(athen16 yearold high schoolstudenton a practicalcoursein the group)
andAndreasBleiberstartedto write aninputfilter for GAUSSIAN 9x. Arne Dum-
merwroteafilter for DMoL. In thecourseof theresearciperformedn thegroup
othercapabilitiesvereasledfor andaddedby theoriginal authorsandby Marian-
n Krossner(calculationof inelasticneutronscatteringntensities)and Andriesde
Man (extensionof GAUSSIAN 9x input filter to readdensityfunctional outputs).
Versionl.2waspresente@tthe German/AustriacademicSoftwareAwardcom-
petitionin 1993andhonoredasoutstandingachiarement(cf. http://wwwask.uni-
karlsruhe.de/asksamafapageshtmltxt/viewmol.html). With the adwent of Linux
it wasrecognizedhattheoriginal Fortran/IrisGLversionwould bedifficult to port
to moreaffordablehardware. Version2.0 of the programwasa completerewrite
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in C/OpenGLlby Jorg-RudigerHill now mainly doneonaLinux system.Develop-
mentof the programcontinueson Linux usingBrian Paul's terrific implementation
of OpenGL,Mesa.

Contritutions, mainly in form of bug reports,codesnippetsandenhancement
requestdiave comefrom anumberof people.In no particularorder(andhopefully
without forgettingsomebody) wantto thank:

e GeogeP. Ford (gford@smu.edu)

e DanMoensterJenser{Dan.M.Jensen@uni-c.dk)
e JohnNicholas(jb_nicholas@pnl.go)

e KonradHinsen(hinsen@ibs.ibs.fr)

e Marc Pedulla(pedulla+@pitt.edu)

e Stanisla Bohm(Stanisl&. Bohm@vscht.cz)

e RinaldoPoli (poli@u-bougognefr)

e Martin Brandle(braendle@inay.chem.diz.ch

e Martin G. Schitz (schuetz@theochem.urtiaigar.de)
o Odon Farkas(farkas@para.chem.elte.hu)

e PeterPulay(pulay@comp.uark.edu)

e M. FabienGutierrez(gutierre@irsamcl.ups-ti$g
e Ericl. Arnoth (earnoth@UDel.Edu)

e PedroA. M. Vazquezvazquez@igm.unicamp.br)
¢ Keith Refson(Keith.Refson@earth.ox.ac.uk)

e PabloVitoria Garcia(gibvigap@lg.ehu.es3nd

e Andrew Dalke (dalke@bioreason.com)

| alsohaveto thankMark J.Kilgard (mjk@sgi.com@andBrian Paul (brianpaul@a-
vid.com)who postedanumberof thealgorithmsusedn VIEwWMOL onthelnternet.
Translationsof VIEwMOL's interfaceto otherlanguage$ave beenprovided

by:
e French:Ludovic Douillard (douillard@DRECAM.cea.fr)
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