1. Reads data, shifts to min value, converts to kJ/mol

2. Discretizes data to levels defined by step size

3. Writes 3d matrix for leves and energies

4. Initiate matrix for min ID, boundary crossing, TS

5. Find coordinates for all points of level 1 (minimal value), write in List1

6. Take first coordinates in List1, grow cluster by neighbouring search until no more neighbours 

7. Search for next coordinates in List1 that is not in previous cluster

8. Iterate 6. and 7. until List1 is exhausted

9. Information is saved in Cluster list List_Clusterpointsinformation for each gridpoint in the cluster. Coordinates, level, boundary point of cluster, transition state, energy.

Two Minimum_id matrices filled in when visited: A) cluster number; B) level 

Crossing matrix: Copy ID for each visited point

10. Iterate through level 2 until defined level stop

 Iterate through the clusters until all are filled: 

Check neighbours for boundary points: Right level? Been visited already?

If not visited – add to temp list of cluster to add

If visited, check from which cluster,

if same in list_of_merged_clusters: check cross ID.

If cross ID different,  it's a tunnel and TS

Write in TS, add vector to tunnel list, write cluster into list_clusters_in_tunnels


if different in list_of_merged_clusters: compare the energies of the 

boundary point that is checked and its neighbour from the 

other cluster, add the point with higher energy to the TS list.



Take all coordinates from the points P in the clusters that were 

already been merged into the neighbour cluster



Add cross ID of currently checked point to the cross ID of the 

points in P 



Merge the lists_of_merged_clusters of the current cluster and 

the neighbouring cluster.


Update boundary points for the current point.


If temp list is empty, set cluster to filled.


If temp list is not empty, add neighbour information to the list  
 
List_Clusterpointsinformation

 Initiate new clusters starting at current level as in 5-8

Compute directions and dimensionality of tunnels. If any new tunnel direction, safe its breakthrough energy.

\begin{subenumerate}

\item

Iterate through cluster, find the minimum energy

\item

From TS list, get all pairs of neighbouring clusters.\\

For each pair of clusters: search for all TS in TS list, group connected TS with nearest neighbour search.


\item 

For each cluster C_i in list_clusters_in_tunnels, write a list_of_clusters_connected to_C_i  by adding all clusters connected to C_i by looking into the list_of_merged_clusters. If the cluster is alrady in one of the already generated list_of_clusters_connected to_C_i, go to the next cluster of  list_clusters_in_tunnels. Each tunnel is given by one list of the lists list_of_clusters_connected to_C.\\

For each tunnel, i.e.  list_of_clusters_connected to_C_i, store minimal energy value in the tunnel, store volume percentage of the tunnel to whole grid, store tunnels dimensions.

\item

For each tunnel:\\

List the TS groups, together with cluster pair, energy barrier (min TS-min basin). This is saved to process_data_list. Printed to out.

\end{subenumerate}

11. if no tunnel was found, stop

 
if tunnel was found: find all processes with energy barrier smaller than threshold (=stepsize) in  process_data_list. For each such small barrier, merge the neighbouring clusters Cl1 and Cl2, shift the points from TS into the merged cluster, rename the processes involving either Cl1 or Cl2 with the name of the merged cluster Cl2. Update information for merged cluster (minimal energy, and barriers, processes)

Continue until all energy barriers are greater/equal than stepsize.

12. For each entry in the process_data_list: take cluster pair, makes a list of coordinates of points in cluster pair and TS of entry (but no other TS points!)

Start at minimum of cluster1 and perform neighbour search until minimum of cluster2 is found. Register the difference of the cross ID as boundary cross vector. Register negative crossvector for inverse process.\\

Calculate the Bolzmann sum for TS, calculate the Boltzmann sum for cluster1 and cluster2. Calculate the rates for forward and backward process. Add the two processes and the crossvectors to a new process list.

13. Make indices of clusters incrementaly.

14. For each cluster in the process list (basin) assign a lattice point. (at the moment first minimum, want it to be ”centre of mass”)

Kinetic Monte Carlo reads-in: output: Grid dimension, grid size, basis coordinates, process information

extra parameter: number of particles, number of steps for mean-square displacement calculation, how often mean-square displacement is printed.

