
Input Prepartion Guide for the ProgramCINDO.xJuly 2, 2008All the input data is written in the free format to minimize errors. Therefore,before ea
h important input 
ard, there is a 
ompulsory 
omment line to makethe input self explanatory. It is irrelevant as to what is written in the 
ommentlines, but, by writing something meaningful, one 
an keep the input pro
esstransparent. We do require that all the ASCII input 
ards (not the ones in the
omment lines) should be in upper
ase letters. To distinguish 
omment linesfrom the input, in this guide we pre
ede ea
h 
omment line with the 
hara
ter'#", although in a
tual input �les, that is seldom done. We en
ourage the userto 
ompare the explanation provided here with the a
tual input �les providedin the Examples subdire
tory. Next, we explain the preparation of input �les
ard by 
ard.1. As our 
ode has been framed to handle for the mole
ules and 
lusters, the�rst input 
ard will read the total number of atoms in a given mole
uleor 
luster,followed by the 
omment line.For example, if we are handling a system having two number of atoms inall , then the �rst 
ard will read# Total number of atoms in the mole
ules/
lusters22. The se
ond 
ard will read the nu
lear 
harge on ea
h atom of the mole
ule.The magnitude of the nu
lear 
harges have been de�ned as real variables.For example, in 
ase of a lithium hydride mole
ule, the 
ard will read asfollows#Nu
lear 
harges of the atoms1.0,3.03. The third 
ard deals with the Cartesian 
oordinates of the di�erent atomsof the mole
ules. The 
oordinate values are usually in Å. However, inthe program, the values have been 
onverted into atomi
 units. One thingis important to note here that the order of the atoms whose 
oordinates1



are to be spe
i�ed, should be of the same order as nu
lear 
harges in theprevious 
ard.For example, for the same lithium hydride mole
ule, a typi
al 
oordinatesystems have been supplied as input as follows,# Position of the nu
lei0.0 ,0.0 ,0.00.0 ,0.0 ,1.573d04. The fourth 
ard is an ASCII 
ard des
ribing the model Hamiltonians tobe used for the system. Options are: CNDO, INDO.(a) For a system using CNDO model, the input 
ard may read:# The Hamiltonian to be usedCNDO(b) For a system using INDO model, the input 
ard may read:# The Hamiltonian to be usedINDO5. The �fth 
ard is also an ASCII 
ard that spe
i�es the type of SCF 
al
u-lation to be performed over the system. Options are: RHF for restri
tedHartree-Fo
k method and UHF for unrestri
ted Hartree-Fo
k method. In
ase of UHF, the 
ard then immidietely reads the number of up-spin anddown-spin ele
trons respe
tively.If unrestri
ted Hartree-Fo
k 
al
ulation, for example, to be performed overa system having four spin-up and two spin-down ele
trons, the input maybe;# Type of 
al
ulation to be performedUHF4, 26. The sixth 
ard reads if the system is neutral or ioni
. For a neutral system0 is used while for a single anion -1 is used and so on.For example, in 
ase of any neutral system, the input reads as;# Ioni
 state of the system07. The seventh 
ard reads the 
onvergen
e threshold, followed by the max-imum number of iterations allowed to a
hieve 
onvergen
e. Thus, for a
onvergen
e threshold of 1.0× 10−7 units on total energy, with the maxi-mum 100 iterations allowed, the input will be# SCF 
onvergen
e threshold, Maximum iterations allowed1.d-7,100 2



8. Sometimes, be
ause of some damping, it be
omes di�
ult to a
hieve 
on-vergen
e. However in those 
ases one usually utilizes the te
hniques ofFo
k matrix mixing or orbital mixing. In our program we have the te
h-niue of only Fo
k matrix mixing. So we have two options; (a) DAMP forFo
k matrix mixing (b) NODAMP for no mixing. In 
ase option(a) is
hosen, one needs to spe
ify the parameter xdamp quantifying the mixinga

ording to the formula
R(i) = xdamp R(i) + (1 − xdamp) R(i−1)where R(i) is the quantity under 
onsideration in the i-th iteration. Thus,if Fo
k matrix mixing is allowed , xdamp spe
i�es the fra
tion of the newFo
k matrix in the total Fo
k matrix in the i-th iteration.For example, if in the 
al
ulation, no Fo
k matrix mixing is allowed, thenthe input �le reads,# If damping to be taken into a

ountNODAMP9. The ninth 
ard spe
i�es if Mulliken 
harge of the system is to be spe
i�ed.The option is MULLIK. So the input format is like,#Mulliken population analysisMULLIK10. The tenth 
ard des
ribes whether the user wants the numeri
al values ofthe orbitals/densities along user spe
i�ed set of data points, su
h thatthey 
ould be plotted as a fun
tion of spatial 
oordinates. The outputof this module is written in a �le 
alled orb_plot.dat whi
h 
an be usedto visualize the orbitals/densities. The options are: ORBPLT(for orbitalplotting), DENPLT(for density plotting), BOTHPLT(for both orbital anddensity plotting) and NOPLT( to disable the plotting option). In addi-tion, for the plotting of density one 
an one optionally print out the log10of the density whi
h 
an be useful in making 
ontour plots. KeywordDENPLT have then to be followed options su
h as 1D , 1DLOG, or 2D,2DLOG. However in 
ase of ORBPLT , option like 1D or 2D will be al-lowed depending upon the plotting to be linear or planer respe
tively. If1D PLOT has been opted, further data rmin, rmax, dr is spe
i�ed nextwhi
h determines the starting position, ending position, and the step sizefor generating the points on whi
h the 
ondensate is to be 
omputed. Af-ter these values, we need to spe
ify variable ndirwhi
h is the number ofdire
tions along whi
h the orbital/density needs to be 
omputed. For the
ase of 2D plots, one has to supply: (a) range of values of two Carte-sian 
oordinate in the plane in the order xmin, xmax, dx, followed by
ymin, ymax, dy (note that variable names x, and y here are generi
, andwill 
orrespond to any two 
oordinates whi
h 
hara
terize the plane. Thisis followed by the variable nplane, whi
h represents number of planes onwhi
h the plots are needed, (b) for ea
h of the planes, the Cartesian axis3



(variable iaxis) whi
h is perpendi
ular to the plane, and (
) The lo
ationof ea
h of these planes in terms of the value of the 
onstant Cartesian
oordinate along the plane (variablezval). Next, one has to spe
ify as tohow many, and whi
h, orbitals will be plotted. So for RHF 
ase, one hasto spe
ify the value of variablenplot. If nplot < 0, then it is assumed thatall the o

upied orbitals will be plotted and no further input is needed.However, if nplot > 0, then nplot values of the orbital indi
es have tobe provided. For UHF 
ase, one has to �rst provide the values of twovariables nplot − u, and nplot − d, 
orresponding to the up- and down-spin orbitals, respe
tively. However additionally, one has to spe
ify whi
horbitals are to be plotted, in form. We 
onsider various input s
enariosbelow.(a) If we want to plot all the o

upied orbitals of RHF 
al
ulation in therange of -5.0 to 5.0 in the step of 0.5, along one dire
tion (0,0,1), then theinput format is# Plotting of orbitalORBPLT1D-5.d0, 5.d0, 0.5d010 0 1-2(b) However, if we want to plot orbitals number 1, 2, and 4 with the rangeand dire
tion as above, the input is#Plotting of orbitalsORBPLT1D-5.d0, 5.d0, 0.5d010 0 131,2, 4(
) For 1D plotting of UHF 
al
ulations, if all the o

upied orbitals orspe
i�
 numbered orbitals to be plotted, is spe
i�ed for both spin-up andspin-down ele
trons. For example if orbitals number 1,3,5 
orrespond-ing spin-up ele
trons and orbital number 3,5,7,9 
orresponding spin-downele
trons to be plotted, the input format is,#Plotting of orbitalsORBPLT1D-5.d0, 5.d0, 0.5d010 0 1 4



3,41,3, 53,5,7,9(d) If, however we want to plot for ,say density, in a plane whi
h is de
idedby a variable iaxis, then we have to supply the the ranges of the two axesforming the plane and a value to the third axes. The input reads thatvalue as the variablezval whi
h is put just after iaxis.For example, if we need to plot density for all o

upied orbitals in an xy-plane, then the input format is#Plotting of orbitalsDENPLT2D-5.d0, 5.d0, 0.5d0-5.d0, 5.d0, 0.5d0130.0-1(e) In 
ase of 2D plotting for UHF 
al
ulations, if spin-up orbital #1,2,3and spin-down orbital # 3,5 to be plotted inxy- (in a range -5.0 to 5.0)andyz-planes (with a range -5.0 to 5.0) respe
tively with 
ertain valuesfor their respe
tive perpendi
ular axes, the input will be as follows#Plotting of orbitalsDENPLT2D-5.d0, 5.d0, 0.5d0-5.d0, 5.d0, 0.5d023, 10.0, 1.03,21,2,33,511. This input 
ard will fa
ilitate the user through an option DIPOLE for ifhe/she needs to 
al
ulate the dipole moment of the mole
ule. If dipolemoment is not required, the option is then NODIPOLE. So the input is# Dipole moment 
al
ulationDIPOLE For no dipole moment 
al
ulation, the input is# Dipole moment 
al
ulationNODIPOLE 5



12. This input 
ard deals with the 
al
ulation of linear opti
al absorption,and is appli
able only for RHF 
al
ulations. If the opti
al absorption
al
ulation is needed, one has to supply the keyword OPTICS followedby dω,ωmin,ωmax,Γ, wheredω , represents the frequen
y step, ωmin/ωmaxrepresent minimum/maximum range of frequen
ies for whi
h the spe
trumis to be 
omputed, while Γ is the line width of the ex
ited states. Theout put of these 
al
ulation has been written in a �le named spe
trum.dat.The input format is# Linear Opti
al Absorption Cal
ulationOPTICS0.25, 0.0, 10.d0, 0.01, 1.d0
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