


There are two files in our program to solve Boltzmann transport equation (BTE). One is programme_main.m and another one is programme_BTE.m. 
[bookmark: _Hlk224400985]In the programme_main.m file, 
1)First, the value of the parameters is given (below the heading “% Model parameters”). 
2)Then, grid along energy (k) direction and radius ( r ) direction has been created (below “% Grid in k direction and % Grid in r direction”). 
3)After that, time range for the integration has been given (% Independent variable time for ODE integration). 
4)Space has been allocated for speed (% Preallocation for speed). 
5)Initial condition for the integration has been given (% Initial condition). 
6) To integrate the Boltzmann transport equation ‘ode15s’ function has been used. [t,y]=ode15s(@mypde_with_s_PS_ES_condensate_extra_term_RR_TBD,tout,y0); 
Here, ode15s call second file “programme_BTE.m” to integrate the Boltzmann transport equation (BTE). The code to solve Boltzmann transport equation (BTE) has been given to “programme_BTE.m” file.
7) After integration, we get exciton distribution as a function of time and another variable ((i-1)*ne+j) (see below “%   2D to 3D matrices”). Then, we transfer one dimensional array (1D) to two-dimensional array (2D). Therefore, we get exciton distribution as a function of time, radius and energy.
 
8) Below “% Radial profiles (at t = tf)”, the exciton distribution at different time has been calculated. 
9) Total number of excitons for a particular time has been calculated (below % Summation of exciton number for a particular time)
10) Three-dimensional plotting of exciton distribution with respect to energy and radius for a particular time has been done under %3D plotting.
11) Using save function the result has been saved in a said directory with given file name.

In the programme_BTE.m file, 
1)First, a name has been given to function Yt through which this file will be called by ‘ode 15s’ function.
2) Below (% Global area), some parameters are defined as global parameters, as those can be used in both files with their values.
3) One dimensional (1D) array has been transferred to two-dimensional (2D) array (below % 1D to 2D matrices).
4) Space has been allocated for speed (% Preallocation for speed). 
[bookmark: _Hlk224402119]5) The code for the calculation of exciton phonon scattering term has been given (below % Exciton phonon scattering term).
6) The code for the calculation of exciton exciton scattering term has been given (below % Exciton exciton scattering).
7) The code for the calculation of radiative decay and two body decay has been given (below % radiative decay and % Two body decay).
8) Boundary conditions for the calculation have been given below % Boundary conditions.
9) Two dimensional matrices have been transferred to one dimensional matrix (below % 2D to 1D matrices).
10) Then to calculate numerically the matrices have been transposed and counted (below % Transpose and count). 


Instructions on the installation and execution of the program:
First MATLAB has to be installed in the computer. Then, programme_main.m and programme_BTE.m. files need to be copy and paste within a file under C directory. After that those two files can be opened through MATLAB. Now anyone can change the value of parameters according to their need. Then put the run button in the programm_main.m file. After that programme will be saved in a said directory. 










