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Smith-Purcell radiation (SPR), emitted when a charge passes above a periodic conductive grating, has attracted interest as a source of light at terahertz frequencies and as a non-destructive bunch profile measurement method. Last one is important for next-generation accelerators as its influence on the beam is low and it is possible to analyze the bunch without big influence on its structure.
However, models to calculate the characteristics of the SPR from relativistic electrons appeared not long ago. For the nonrelativistic electron energies (Ee < 100 keV), there is van den Berg’s approach that has reasonable agreement with experiment. For relativistic electrons along with van den Berg‘s model alternative approaches have been developed, which are more descriptive and less cumbersome: a scalar diffraction model, an induced surface current model, a resonant diffraction radiation model, a model based on the use of integral equations for an electric ﬁeld of radiation. [1]
In this work three models of incoherent SPR for comparison have been chosen, its surface current model (SC), resonant diffraction radiation model (RDR) and model based on the use of integral equations for an electric ﬁeld of radiation(TR). First two models are describing intensity of SPR per solid angle that is not dependent on the distance from the source of radiation, so they are good at the distances much larger than dimensions of the grating. The last model is dependent on the distance from the grating so it takes into account pre-wave effect (effect of detector being close to the source of radiation). It is interesting to compare first two models with the third one and look if they are similar at the large distances and how much is the pre-wave effect.
The program for the simulation of the SPR made in the MATLAB environment. This program calculates data for three models with defined grating and bunch parameters. Using this data it is making different combination of models per pot so the models could be compared visually and these plots are put on the html page for more convenience. To check if there is no mistake in the programmed models the plots were compared with ones in [1].
As the result of this work the program for simulating and comparing of three SPR models have been made. This program can calculate data for different parameter sets and for this one don’t need to change the program itself. It creates html pages that could be put on the web-server, from where it would be easily accessed by anyone with any operation system. It is also easy to add new models and add them to the simulation.
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