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COMPUTATIONAL PHYSICS 

 

 

Abstract- Computational physics is that the study and 

implementation of numerical analysis to resolve issues in 

physics that a quantitative theory already exists. 

traditionally, machine physics was the primary application 

of contemporary computers in science, and is currently a set 

of machine science. 

I. INTRODUCTION 

It is generally considered a subdiscipline (or offshoot) of 

theoretical physics, however others contemplate it 

associate intermediate branch between theoretical and 

experimental physics, a 3rd manner that supplements 

theory and experiment. 

In physics, completely different theories supported 

mathematical models offer terribly precise predictions on 

however systems behave. sadly, it's typically the case that 

resolution the mathematical model for a selected system 

so as to provide a helpful prediction isn't possible. this 

could occur, for example, once the answer doesn't have a 

closed-form expression, or is just too sophisticated. In 

such cases, numerical approximations ar needed. machine 

physics is that the subject that deals with these numerical 

approximations: the approximation of the answer is 

written as a finite (and generally large) range of easy 

mathematical operations (algorithm), associated a laptop 

is employed to perform these operations and reason an 

approximated answer and several error. 

II. CHALLENGES 

Physics issues ar generally terribly troublesome to resolve 

specifically. this can be attributable to many 

(mathematical) reasons: lack of algebraical and/or 

analytic solubility, complexness and chaos. On the a lot of 

advanced aspect, mathematical perturbation theory is 

additionally generally employed in addition, the machine 

value of resolution quantum mechanical issues is usually 

of exponential order within the size of the system A large 

system generally contains a size of the order of 10^ 

constituent particles, thus it's somewhat of a tangle. 

III. METHODS 

it is usually divided amongst the various mathematical 

issues it numerically solves, or the strategies it applies. 

Between them, one will consider:- 

1. standard differential equations (using e.g. Runge–Kutta 

methods) 

2. integration (using numerical integration or Monte Carlo 

integration) 

3. partial differential equations, as an example the finite 

distinction technique, the finite component technique or 

pseudo-spectral technique 

4. the matrix eigenvalue downside - finding eigenvalues 

and their corresponding eigenvectors of terribly giant 

matrices, (which correspond to eigenenergies and 

eigenstates in quantum physics) 

IV. APPLICATIONS 

Due to the broad category of issues machine physics 

deals, it's a vital part of contemporary analysis in several 

areas of physics, namely: accelerator physics, astronomy, 

hydraulics (computational fluid dynamics), lattice field 

theory/lattice gauge theory (especially lattice quantum 

chromodynamics), natural philosophy (see plasma 

modeling), simulating physical systems (using e.g. 

molecular dynamics), supermolecule structure prediction, 

solid state physics, soft condensed matter physics etc. 

 

Computational solid state physics, as an example, uses 

density purposeful theory to calculate properties of solids, 

a way just like that employed by chemists to review 

molecules. different quantities of interest in solid state 

physics, like the electronic band structure, magnetic 

properties and charge densities will be calculated by this 

and several other strategies, as well as the Luttinger-

Kohn/k.p technique and ab-initio strategies. 


