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The first one is the presence of this negative sign in calculating the forces. So, though we do this, 

so routinely that we generally forget us to why that is being done. So, it should take a spring 

system two masses, which are connected by spring, then if you increase the distance between 

them, the potential energy of the system increases. So, the negative sign is basically to indicate 

that, the force is going to act in a direction, so as to decrease the distance in order to decrease the 

potential energy of the system. So, that is the reason why you have the negative sign in that 

particular location there. The next question is regarding gravitational potential energy. So, we 

only consider pairwise interactions, simply because we think that the three body interactions is 

actually weak. So, while saying that, it is important for me to mention the following. 
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So, if you have two atoms and the equilibrium distance of separation between them is d, the 

presence of the third one even, though you consider only pairwise interactions between them is 

actually going to change this d. It is not going to remain constant, okay ? Three body interactions 

or those interactions which alter the behavior of the system in over the two body interactions, 

anything that is affecting it beyond the two body interactions or pair interactions is the three 

body, anything that is affecting the system's behavior beyond the three body interaction is the 

four body interaction. So, we really do not know, we really have to see, the actual behavior of the 

system in order to examine whether a three body interaction is required or not. So, with these 

two clarifications I think we will begin talking about LAMMPS. I will start talking about the 

input file and various commands, that are used there. 

Student:  Examples of three body potentials and why they are used? 

Professor: For example, if you talk about, say let us talk about I do not know whether this is the 

right example to give, right now the interaction or the energy between the energy of the system 

only depends upon this distance, and these distances. Now, imagine this atom being actually 

present at exactly the same distance somewhere here. Now, the question is yeah these distances 

actually affect the behavior of the system, but thus this angle actually effect the behavior of the 

system. 



So, in case of Silicon Carbide, the bonding is such that, you have to have the tetrahedron formed, 

you must have say there is specific units set are formed in silicon diamond structure, or this 

tetrahedral structures that are formed. So, apparently the angles between the various bonds are 

also extremely important, and those sort of that sort of behavior is actually captured through 

these three body interactions, therefore toss off potential and potentials like Stillinger-Weber 

potentials are all potential, which will have this angle term in some may, in some manner and 

they are therefore three body interactions.  

We will come to that, I will discuss those potentials and a little bit more detail, when we discuss 

when we come to that point of the course, right now we will restrict our search to very simple 

potentials, because a goal is now first to get you started with writing some sort of a input script. 

And then see what sort of information you can actually gather from LAMMPS. And then we can 

slightly go advanced to ceramics, and probably metals in order to see how you specify potentials 

for these material systems. 
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So, so, before I begin the input script for LAMMPS, there are certain rules and regulations that 

you have obviously have to follow when you are writing the input script. So, anything that 

begins with the hash is a comment line. So, it is a good idea to actually always comment your 

input script and tell what is what a particular line is actually going to. For yourself and for 

somebody else who is actually going to use your script at a later stage, writing an input script 

without commenting it is going to be disastrous for you and for somebody else who is going to 

carry over your work. 

So, always have a hash and put something, something about what you are going to do in your 

input script. In this simple example, we are not going to do any complicated simulation, the basic 

idea is only to introduce some of the commands, simultaneously we will switch between this file 

that you are looking at here, which can be written in any text editor. And also the LAMMPS 

documentation, and I will show you different regions in the documentation, where you need to 

carefully look in order to find further information about a particular command. 

Because I am only illustrating certain aspects of a particular keyword here. We will see how we 

specify a potential type and a cutoff for that particular potential. We are going to be looking at a 

noble system, noble gas system such as Argon in this example. So, we will use the Lennard jones 

potential, which I introduced in the last class. We will do some energy minimization, as I do not 

know whether I have a command for the energy minimization probably not on this input script, 

but I do have it here. So, I will talk about that a bit.  



And then how do you print out the information of the system like the X, Y, Z coordinate. So, as I 

mentioned the whole goal of this LAMMPS is to basically solve equations of motion. And print 

out the positions and the velocities of all the atoms. So, you need these positions and the 

velocities of the atoms in order to post process other information. So, you need to print them out 

for visualization purposes, or for getting other information, of any thermodynamic property, 

which may be depending on the position and the velocities of all these atoms. The printing of 

thermodynamic information. 

So, like I mentioned there are two kinds of things that you can print out, one is one concerns the 

entire simulation box, for example the pressure of the entire system, or the volume of the entire 

system, or the temperature of the entire system and so on. And there are, there are other kinds of 

information, which are specific for each and every atom that constitute the system. So, per atom 

information needs to be printed out. So, the coordinate information will constitute, you know per 

atom kind of information, and thermodynamic information will be like the pressure, temperature, 

and all that. So, we need to print out these two useful things, visualization of the coordinates and 

some options that we can look at in Ovito, may be the options will come at a later stage. And 

then like I mentioned we need to comment it.  

So, I just mentioned there any line beginning with the hash is a comment line, and any line 

ending with a ampersand means the command or the various inputs to that particular command 

are continuing in the subsequent lines. So, these are the things that we might want to remember. 

So, these may be available at different points, or different regions in the, in the manual itself. But 

I think it is a, it is a good thing to know these things first before, we start writing any input script.  

So, the first thing that you need to specify in the LAMMPS input script, it should tell what units 

you are going to use, for example if you say that the in LJ units, you specify epsilon and sigma. 

The energy as well as the distance, sigma has units of distance, and epsilon has units of energy. 

So, what energy units are going to specify, if at all you are going to specify epsilon, and a sigma, 

what units are they in currently? So, that is the first thing, that we use and I have used a units 

called metal units. So, let us see what other units are there in LAMMPS. 
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So, in order to do that I go to LAMMPS, I go to LAMMPS Molecular Dynamics Simulator the 

main web page, and I click manual and I see units. The first thing that turns up this is units 

command, and there is nothing, nothing very complicated about this the command says the 

keyword is units followed by something called style. And the style can be either LJ or real or 

metal or SI or CGS or electron or micro or nano. So, these are the various options available for 

the units, for the units. 

And below you can find for each and every kind of units, what, what it means? So, for example 

if you look at style real, if you specify mass is 1, it essentially means 1 grams per mole, that is it. 

If you specify distance it is, if you specify some distance between two atoms is 1, it essentially 

means you are specifying the distance in Angstroms. So, in this manner by looking at these 

options you should actually know what units you have to specify for your problem, obviously 

when we are dealing with atomistic systems, we prefer the distance units to be in the order of 

angstroms the energy to be in the order of electron volts, temperature to be in the order of Kelvin 

and so on and so forth. So, the metal units is usually a convenient system to use. 

So, if you have forces electron volt per angstrom. So, if you specify some where a force is 

something 1, 1, it is not 1 Newton, it is 1 electron volt per angstrom is what you are specifying. 

So, this is something that you need to keep in mind. The pressure that you are specifying or the 

pressure that is being outputted from the system will be in bars. So, if you want to convert this 

into mega Pascals or Giga Pascals in case you are talking about your mechanical properties of a 



system, you need to perform the appropriate conversion. So, these kind of systems, now these 

kind of things you need to keep in mind while you are starting to write your input file. 
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Boundary, so you need to specify whether you are going to use periodic boundary conditions, or 

not, like I mentioned yesterday periodic boundary conditions are essentially used to simulate the 

bulk behavior of the system, that means you do not want to have any free surfaces in your 

crystal. The behavior would be entirely different, if you had free surfaces, of course if you have a 

large enough the crystal. Then you the free surfaces play a very small role, but remember we are 

looking at systems comprising of maybe few thousand atoms or few ten thousand atoms. And if 

you are not going to simulate the right thing, then your, your answers can be you may be 

misinterpreting your answers, you may be simulating a system with free surfaces but you may 

want actually to simulate a bulk material. So, if you want to simulate the bulk material, you need 

to use p p p, where p p p refers to periodic boundary conditions on all three faces of the 

simulation box.  
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There are other options that are available in LAMMPS. And again I would just do this, so again 

boundary has X Y Z. So, X Y Z, p or s or f or m one or two letters. So, basically p is periodic, f 

is non periodic and fixed, s is a non- periodic and shrink-wrapped. So, we will come to we, we 

will see if this is required in some of the examples, usually in the examples that I am going to be 

discussing, we will only deal with periodic boundary conditions. So, we do not really need that, 

but if you need to know something about it you can actually go ahead and read the manual and it 

should be pretty straightforward. So, we will use periodic boundary conditions and obviously 

you have an option of specifying periodic for X conditions, and fixed for the Y faces, the faces 

with the, with the normals in the Y direction and so on. You have all these options and 

depending upon the problem that you are tackling you may have to change these things. For our 

case for our purposes, periodic is more than sufficient. 
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Then you have to specify atom style, atom style is specified as being atomic, these are basically 

what are your atoms. So, LAMMPS has an ability to actually simulate not just, see in our case 

what attributes does our atom have, our atom has the following, or it has a position in the 

velocity. But that may be systems that you may want to simulate, not related to molecular 

simulations of crystals and so on, where you can actually simulate spheres with a finite radius.  

For example, in a discrete element method, this is another meso scale method, where you have 

huge particles like for example if you want to simulate the crush behavior of sand particles, then 

each sand may be considered as a sphere with a finite radius. So, such things can also be done 

here with LAMMPS. 

So, the style that we are interested in is the atomic style, because we are only interested in 

looking at the positions and the velocities of the atom and therefore the atom style will have the 

option atomic. So, there are so many style and the corresponding thing. So, so, far the commands 

that we saw was, it was having a key word and then it had a style. But now we are going to have 

atom style, we are going to have the key word, we are going to have a style and we are going to 

have corresponding arguments that we can give. So, it says below for example in this block here 

what are the arguments that is required? 

So, arguments is equal to none for any of the styles except for body, where the arguments are 

supposed to be bstyle and so on. But since we are using the atomic style we do not really have to 

give any arguments. If you are giving yeah, so you can go ahead and look at other styles if at all 



you want to, but for now we will be satisfied with the atomic style. And somewhere I saw so all 

styles will store coordinates, velocities, atom IDs and types. So, the atom style, when you say 

atom, you are going to be able to ask you can you can ask LAMMPS to know its positions, the 

velocities, the IDS of the atoms, and also the various types, you will specify the types in the 

future, in the input script, as I am just going to show you, charge type. 
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So, then we have a command call log, which basically tells the file name in which the log file of 

this particular simulation is going to be printed out. I am just giving some arbitrary name log file 

dot txt and I am going to illustrate some important thing by actually having this command right 

here. Then it is possible in LAMMPS for you to define variables, you can have variables either 

your own variables, or you can have variables that are calculated by LAMMPS. And then do 

some manipulations with in the input script and print them out. So, the advantage of having such 

an option is previously such options were not available, many years ago. So, every time you have 

to actually print out the coordinates, the only thing that will print out is the coordinates and 

probably the velocities. 

And you will have to perform a post-processing in order to determine other, other things. But 

now as it does evolve, the variable option is available, which allows you to actually perform 

manipulations on some of the variables that LAMMPS calculates, or you can do new 

calculations on them. So, this is actually a lot that such a lot of stuff that you can do with 

variables. So, we would not be able to cover all of them now. So, there is a huge number of 

examples, so you can have either a huge number of math functions that are available, some 

special functions are available. 

You can perform say for example you can say some calculations here, you can say that the 

variable b1 is equal to some x 234 probably means the x coordinate of the 234 atom plus half 

times the volume, and the volume is actually a keyword which LAMMPS understands to mean 



the volume of the system. And that b1 will actually store that variable. So, there can be a variable 

called myPy, where this variable can perform a python calculation as done by, as done by a 

python script. So, this variable command is pretty powerful. So, it might come of use, if you are 

doing some research problem in the future. But we are not going to look into such advanced stuff 

in this course right now. If time permits maybe for now what I am just going to demonstrate is a 

very simple thing. 
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So, I am going to say variable step equal 100, that means step has the value 100. And then I am 

going to use a command print and say the number of steps I will run is dollar step. So, putting a 

dollar and putting flower brackets around the variables is a way to print it, if the variable name 

contains more than one letter. So, for example if I just had s here, then this would be enough, 

however since the variable contains more than one letter. I will have to enclose them within the 

flower brackets in order to end emphasize that ‘stp’ itself is actually a variable, we will see in 

future how I am going to use that. Region.  

Student: Dollar means the value of this ‘stp’? 



Professor: Yes, the value of ‘stp’. Region, so, now we have done some basic setup, we have 

defined our atom style, boundary, units, and all that. These, these, things can occur anywhere in 

the program, variable, print and all that can occur anywhere in the program. Region for, forbox 

block, this particular command here defines a region in which you want to perform your 

simulations, as the name suggests. So, let us go to that command and take a look at what that 

does. So, in,.. now we have introduced another command, which in addition to style and args 

take something called as the ID, this ID is a user assigned name for this particular region. So, 

that you can refer to it at a later point of time in the script. So, I have named that region as 

forbox, you can name it anything you want. 

And the style is either delete, or block, or cone, or cylinder, or plane or prism, as you can read 

here, or sphere. So, what this essentially means is you can create a region in this shape, our 

simulation box simulation domain and at this region can actually later on be filled with atoms. 

So, you can create a sphere, you can fill it with atoms. So, or you can choose a region in an 

already constructed system and delete that region using this option region delete. So, when you 

talk about region you can have all these different shapes for that region, and we want to have the 

block region, because you know we our simulation box is really a box cuboidal box. 

And we are going to choose it to be a square domain, or cube or a cube cubical domain, with 

specific, specific parameters, X parameter, X dimensions, Y dimensions, and Z dimensions. And 

for the block the argument is xlo, xhi, the lower value of the x, the higher value of the x, lower 

value of y, higher value of y, lower value of Z is higher value of Z and this is exactly what I have 

specified right here. 0, 45.8, 0 45.8, 0 45.8, and I am then saying that, the units in which these 

distances are being specified in the input file, these in the box units. What that means is, the units 

are actually in the same units as defined by the units command here, which essentially means 

angstrom. 

You can specify the units in lattice units, for example you can have your lattice constant of a say 

some copper as something, say some 5 angstrom, or something like that. And you can say here 

units equal to lattice and whatever number you are going to specify here will be in the order of 

lattice units, will be scaled by that parameter that you have given for the lattice command. But 

the simplest and the most straightforward thing is to use the Box units. So, that you are clear 



about the actual units, in which the distances are being specified and that corresponds to the 

metal units, that we have specified over here. 

Student: So, can we use different units also? 

Professor: You can use any units you want, but the whole problem is you have to understand that 

the problem that you are addressing is in the see for example, if you use the SI units, then if you 

specify mass you will have to specify in kg, and if you are specifying the mass of an atom in kg, 

it will be what? It will be in the order of 10 to the power minus? 

Student: 31. 

Professor: 31 and 30, or 29, or 28, something like that. It is going to be ridiculously small and 

your computer will have trouble in understanding what you are saying, because it is, it is too 

small. So, but when you are talking about say you do not do simulations of stars here, but when 

you are talking about simulations of small particles, small particles of sand or small steel balls. 

And each of these balls is in the order of weighing in the order of grams, then you can use CGS 

units to actually simulate the system. But we are looking at molecular dynamics simulations 

from the perspective of atoms and molecules. So, we really have to stick to, not go to SI units, or 

CGS units, that is going to be really inconvenient. 

Student: Sir, if at the beginning I specify units as real suppose, and later on I read units box 

instruction. So, it will set the unit has a real only, whatever I… 

Professor: Whatever, whatever for real whatever is the units of distance, it will set that, it means 

in this, in this case, you have anything to say?  

Student: It seems it is nothing to do with that this box, depending on the box, it is nothing  to 

deal with? 

Professor: No, what it means is, the units in which I am specifying the distances are box units, it 

is the units in which the units command has been specified, you cannot be specific arbitrary units 

here, what does 45.8? It has to be an angstrom. 

Student: There is something units then argument will be there, from that argument only it will be, 

it will be… 



Professor: This box? 

Student: Yes, it will there in the region command. 

Professor: Yeah, you were already on that webpage. So, I saw this right down, so the unit's 

keyboard determines the meaning of the distance units used to define the region for any of the 

argument above listed as having distance units, it also affects the scaling of the velocity vector 

blah, blah, blah, blah. So, the box value selects standard distance units as defined by the units 

command. Angstrom units for real or a metal, a lattice value means the distance units are in 

terms of the lattice spacings. 

So, for example if you give their units equal to lattice 10, 10, then it essentially means if we 

previously somewhere if you have specified a lattice parameter of 5, that means it is going to be 

50 angstroms, 50 angstroms and 50 angstroms, that is what it means. So, you have to be careful 

here, about what units you are using, unit is equal to box is safest, because you it is directly 

connected with the units command that you have specified previously, is that okay? Any 

questions?  
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Now, I just create the box, so I have defined a region of the box and now I created the box. So, 

create box, in a create box command we will see what are the parameters are it takes, it takes 

following the create box command takes N, where N is basically the total number of atom types 

that you are going to have, for example if you are going to have calcium fluoride, then the total 

number of atom types will obviously be 2, one is calcium, one is F. So, now that, that being said 

it can also mean different things. 

So, the element may be same, so for one type of calcium you may want one specific kind of 

interaction with fluorine, whereas for another calcium you may want another type of interaction 

with the fluorine atom, just, just for the sake of example. Then you may have 3 atom, 3 atom 

types, but 2 of them are actually the same element truly, you understand what I am saying? No. 

So, it is not necessary that the atom types are actually related only to the element that is being 

used, the atom type can also be of the same element but you may want to specify 2 different 

atom types simply, because the interaction between the same element with some other element is 

different. 

Student: Isotopes. 

Professor: Maybe, yeah, okay. So, that is sort of a, for that sort of a thing you need to remember 

that the atom types are specified keeping in mind the kind of interactions and the kind of 

elements that are going to be used in your system. 



Student: Just now means can two different calcium atoms? 

Professor: No, no, sorry it is just a random arbitrary example. So, suppose you have, they are all 

mass m1, they are all masses, are the same m1. This atom is interacting with one set of LJ 

parameters. Now, this atom is interacting with another set of LJ parameters, although they are 

calcium for some other, for some arbitrary reason I want to simulate the interaction of this 

calcium atom with this calcium atom through this set of LJ parameters. Then you would not be 

specifying all the 3 atoms are of type atom type 1, because you are going to specify the 

interaction between the atoms based on the types. So, you may want to specify different types 

even though you are actually simulating a system with only 1 atom. 

So, create one forbox, so where we were looking at this thing yeah. So, it creates the region, so 

following, following the number of atom types that you need in the simulation, you need to 

specify the region ID, the region ID is something that we just specified which is called as some 

forbox right here, that is the region ID that is what we are using, we are saying create box, 1 total 

number of atom types is 1 and forbox is basically the region ID, it creates the box. So, once we 

create the box, we have to fill this with atoms. So, first we use a lattice command in order to 

specify the basis and the corresponding lattice vectors associated with our crystal structure, in the 

following manner. 
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So, lattice is another command that can be used. So, what, what this essentially means is? It is 

not necessary to actually use your MATLAB script to generate the lattice structures, you do not 

have to generate the entire lattice for your simulation purposes through an external core, you can 

do it from within LAMMPS itself, which allows you, which allows you to specify what are the 

various lattice vectors. 

So, a 1, a 2 and a 3 are the various lattice vectors. So, in this case I am saying it is 1, 0, 0,           

0, 1, 0, and 0, 0, 1, I am using an ampersand sign, because I am going to give a I am going to list 

the various basis associated with this crystal structure in subsequent lines. So, I said basis, 1 

basis is at 0, 0, 0, the other one is at 0.5, 0.5, 0, other one at 0, 0. 5, 0.5, the other one is 0. 5, 0.5. 

So, obviously this is generating a face centered structure, 4.58 is a scaling parameter. So, 

basically all these values are scaled by 4.58. 

So, instead of I could give here 1, I could give here 1, and replace this by 4.58. So, in this 

manner I have actually specified the nature of the lattice, the lattice vectors and the 

corresponding basis. Now, in complicated systems, in complicated systems the bases are not this 

simple. So, you would still need the understanding of Wyckoff  position and space groups and 

the using and and to properly use your MATLAB script in order to generate the large number of 

basis which may occur for your extra structure, although the lattice vectors are the same, this set 

needs to be generated from that knowledge, you agree with that. So, this is exactly the same 



basis, if it is going to be some complicated structure that I gave you for your assignment lithium 

meta-titanate, then it is going to be the huge how many atoms are there in one unit cell? 

Student: 48. 

Professor: 48. So, those 48 atoms will actually be listed here, you have to generate it separately, 

cut and paste it carefully here. Now, the lattice…. 

Student: It means we need to be scale the basis is also... 

Professor: The basis is usually given in fractional coordinates, they are just the fractional 

coordinates.  

Student: So, we can, I mean we can understand 4.58 can be the lattice constant 

Professor: It is a lattice, it is a lattice constant, lattice constant, lattice constant.  

Student: What is custom? 

Professor: I am just about to go there. So, style equal to none, simple cubic, body-centered cubic, 

face-centered cubic, hcp, diamond, just a square, I do not know what is sq 2, I do not know what 

that is, hex or custom. So, if you want to generate a face centered cubic structure, you just have 

to say lattice FCC and the lattice constant, it will generate a face centered, because it knows what 

the basis are for a face centered structure. You do not even have to give the basis. 

But I like to give the custom command, the reason why I use the custom command is to show 

you that, you can create a triclinic structure here, you see that there is no style called triclinic, or 

monoclinic, you know anything else. So, if you want to create a complicated structure triclinic, 

then you have to use the explicit lattice vectors a1, a2, and a3, in order to construct your lattice. 

But if you just wanted to construct a simple cubic BCC or FCC or HCP or a diamond structure, 

you just can give lattice space diamond space the corresponding lattice constant and it will just 

construct it, you do not need to give the basis. Because for these crystal types the basis is known, 

correct anything else, any questions so far? 

Student: So the lattice vectors always have to be written as a 1, a 2, a 3?  

Professor: Yes. 



Student: Always? 

Professor: Yes, a 1, the X, X component, Y component, Z component, a 2 the corresponding, X 

component, Y component, Z component and so on. What alpha, beta, gamma? That is what you 

specify all, you specify all those alpha, beta, gamma and other things through the a 1, a 2, a 3. 

So, you should, you should know those values alpha, beta, gamma values to actually come up 

with a 1, a 2, and a 3, is not it? a 1, a 2, and a 3 are vectors in Cartesian space, they are not, they 

are vectors in Cartesian space. 

So, that the a 1, a 2, a 3, we involve that alpha, beta, gamma for example if you take a look at 

one of the crystal structures that we generated, monoclinic crystal structure we generated, we 

used that beta the angle between c and a in order to find out the components of the various 

components of the lattice vectors is that right, you remember, that I hope so. So, we will stop 

with creating this, so this one this command we will talk a little bit about time step a little bit 

maybe in the next class. 
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Create_atoms command basically specifies where you want to create these atoms. So, it says 

create_atoms 1 box, and then basis 1 is of type 1, basis 2 is of type 1, basis 3 is also of type 1, 

and basis 4 is also of type 1. So, let us see what this create atoms contains. Atom type, atom type 

information, 1 to the total number of types of atoms that you want to generate, it is a box or is it a 

region, or is it a single, or a random. So, we want to actually use region ID, so I should have used 

region ID here, I just used box. So, I just used box here, but it is possible for us to use this region 

ID also in order to create this atoms, is it right Deepak? So... 

Student: Region which are using two regions do not specify. 



Professor: You not specify which region you want to put the atoms in. So, in this case since there 

is only 1 region, it is not essential that we created a region, we could have just given the type as a 

as box and created and given the list of the basis the corresponding right here. So, basis value is 

equal to M i type. So, base m equal to which basis atom? So, you specified several basis, when 

you define the lattice vector. So, the first one that you specify the basis atom 1, the second one is 

basis atom 2, and third one is basis atom 3, and so on. So, you have to specify what is a type of 

each basis atom. So, there are 1 there is only 1 type in this particular simulation. 

So, but if you are basis atom involves 48 different atoms, if there are 48 different basis within 

your unit cell, there is a lithium, titanium, and oxygen, then lithium may be basis atom 1, 

titanium may be basis atom 2, oxygen may be basis atom 3 and so on. You need to know that list 

and that list has to be specified here, this is what basis 1, basis 2, 1, basis 3,1 basis 4, 1. So, this 

probably may be confusing, so what I am just going to do, I am going to try to change this to 

region. So, I am going to say instead of box I am going to say region followed by the region ID. 

So, let us see whether that works, what is the name of the region, region ID is yeah. So, so this 

the region in which the atoms have to be created is what is given there. So, are there any 

questions so far? 

Student: Sir if I had a iron …. So it would simulating with BCC structures having only iron 

atoms, that is it. So could you hold on, if that line we have to write, basis 1, 1 basis 2, 1. 

Professor: Which line? 

Student: Sir that a atoms. 

Professor: Basis 2, 1 yes, yes, 

Student: Basis 1 1, basis 2 1, it is first atom is on first step, second atom is also... 

Professor: First, first step. That’s it. 

Student: Okay only iron... 

Professor: Only iron is there, but if you have other kinds of, iron carbon if you are simulating the 

first atom may be of type iron and the second atom may be of type carbon, and that basis 

corresponds to this list, this list, this is, this is basis, this is basis 1, this is basis 2, this is basis 3, 



this is basis 4 and so on. And that is this 1 maps to this 1, this 2 maps to this 2, this 3 maps to this 

3, and this 4 maps to this 4. 
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Now, the most important thing in LAMMPS is: LAMMPS execute the we will look at the other 

codes in the next class, other part of the code of the next class, but I want to end the class by 

saying that LAMMPS execute things are line by line, it reads a line executes it, it reads a line 

executes it and so on. So, the problem is say you made a mistake, so when I ran this, when I ran 

this code it prints out some log file by default it is called as log dot LAMMPS. And it prints 

something out, suppose I make a mistake. 

So, you see that the, the log information stops at this file log, log file dot txt, it stops here the log 

information that it is printing out stops at the line log log file dot txt and continues in the file log 

file dot txt, you following what I am saying, no? Okay good. So, the file that I need to run an, run 



a LAMMPS program are the input script, that is it and this dump min is actually an output that it 

has printed out. 

So, let me run it again, so it is printing out some information to the screen, that information is 

actually going to be there in log dot LAMMPS, the entire information is there in log dot 

LAMMPS. It has a lot of other a lot of information we will go through this maybe in the next 

class. Now, what I am going to do is in the input script, I am going to say stop dumping in log 

dot LAMMPS, but start dumping in log file dot txt. So, if I run LAMMPS again, what it is going 

to do is, in log dot LAMMPS previously you saw the entire output. But now you are only seeing 

it until the line log log file dot txt, the reminder is actually printed in log file dot txt. 

So, this is I mean nobody would do such things, I just wanted to demonstrate that it reads the line 

and executes it. So, the whole problem with that is if you did not realize it what would happen 

is? If you made an error somewhere here somewhere down the script, then you are not going to 

find it out until LAMMPS has finished reading all the lines until before the point. So, say you 

had two different runs in your input script, 1 is running for 1, 1 set of runs takes a day, the 

second set takes about half a day. And if you made a mistake in this second part, you know that 

you made a mistake in the second part only after it run for 1 full day. 

So, that is why you need to be extremely careful in writing this input script for LAMMPS, it is 

not like a compiled program that it will like a C++ compiler it will take a look at all your entire 

input file and then tell you, you forgot a semicolon here or something. It is not going to do that, it 

is going to wait for, it is going to run everything above it before it finds that error. So, when you 

are running large extremely large simulations the idea is to run every single part of your code for 

just one step quickly to see if it is going through the entire input script and then increase your 

runs to a larger number of times steps. 


