Running the new CrystalPredictor

If you wish to use the LAM generated in these steps for CrystalOptimizer, you need to first run CrystalOptimizer on any crystal structure (such as the experimental one, or a P1 crystal with just the fully optimized molecule in it).  Use the z-matrix generated in act_conf1/act_conf1.com in your min_input file.

LAM generation and search space are NOT the same.  Consider an example where a bond angle can rotate through a full 360°, with the maximum at 0°.  Your search space will be 0-360°.  If you consider that a LAM point is valid across 30 degrees, your first LAM point will be at 15°, to cover the 0-30° range.  Your last will be at 345° to cover the 330-360° range.  It is best to have the limits of the LAM at the maximum – at UCL we put the limits of validity of the extremes of the grid at a whole number angle closest to the maximum.

If you wish to run a search with a rigid molecule, skip straight to the Running the search section.  You need to specify that the grid is 0 dimensional, in both the input.in and the file for the specific molecule.  The molecular variables and charges in this case are used, so should be calculated to the best degree of accuracy possible.
Setting up the grid

Required:

· min_input, which includes
· The flexible degrees of freedom

· Any constrained degrees of freedom

· The ranges of the flexible degrees of freedom

· Any degrees of freedom which depend on the flexible degrees of freedom – be careful if you have a chiral molecule, and check the output conopt.com files to see that the hand is correct before running.
· A GAUSSIAN input file containing the z-matrix

· rungauss.csh, which is your GAUSSIAN submission script (it must contain the same number of processors as in the GAUSSIAN input file in the min_input file)
· min_setup.sh executable
./min_setup.sh

This generates directories, with a level of subdirectories for each flexible degree of freedom.

It prints out to screen the total number of jobs that you have.
Running the grid point optimizations

Additionally required:

· num_cor, the number of jobs to run at a time (must not exceed the total number of jobs)
· grid_manag executable
nohup ./grid_manag ${NJobs} &

This submits jobs to the nodes, ensuring that the maximum number of processors being used is that given in your num_cor file.  If either ${NJobs} has the incorrect number, or num_cor is set higher than ${NJobs}, then some of the jobs will be submitted more than once, from the same directory.  This will probably give incorrect output, so avoid making this mistake.
Setting up hessian jobs

Additionally required:

· runhgauss.sh, which is your GAUSSIAN submission script.
· hess_setup, the first few lines of which define the level of theory and the number of processors, which should match your GAUSSIAN optimizations and your runhgauss.csh scripts respectively.

./hess_setup

This puts subdirectories called “hessian” into each optimization directory
Running the hessian calculations

Additionally required:

· hess_manag executable

nohup ./hess_manag ${NJobs} &

This submits jobs to the nodes, ensuring that the maximum number of processors being used is that given in your num_cor file.
Generating the lam in the format required by CrystalPredictor

Additionally required:

· makelam executable
./makelam

This generates the files called lam_intra
The other search input files
Required:

· input.in, which defines:

· Each molecule, with its number of atoms, molecule file name, number of degrees of freedom and bounds

· Space groups to be searched (you cannot add new ones!).  These need to be in an order such that the position in the list is not greater than the space group number (P21/c must be before 14th in the list).
· Cell length, angle, and energy cutoffs

· Density limits.  In previous versions, density was a single value lower limit.  Now it can take a range, and the Sobol’ sequence sets the value in the range and the starting cell is expanded or contracted to achieve the desired value.

· Where zero is in the intramolecular energy

· Uintra_cap 0 means that Uintra is zero at the lowest energy LAM point, and energies can be negative.

· Uintra_cap 1 means that Uintra is zero at the lowest energy LAM point, and anything below this value is also 0.

· Uintra_cap 2 –xxx means that Uintra is zero at –xxx Hartree.

· A molecule file for each molecule (with the same name as in input.in), which defines
· The name of the molecule

· The level of theory for lam generation (if applicable)

· The dimensionality of the grid (0 if a rigid molecule)

· The dimensions of the lam (if applicable) – note that this is NOT the same as the range for the search.
· The z-matrix 
· For each atom, the row has

· atom type (to match those in the potential.in)
· atom symmetry (usually sequential numbers unless highly symmetric like benzene)
· atom charge
· atoms and variable names to define the connectivity

· There is NO line between the z-matrix definition and the start of the variables

· The flexible degrees of freedom need to all come at the end

· The copied lam_intra file, in which the variables in each section will be in the same order as those in the z-matrix definition section of the file.
· potential.in, which is your potential input file

Checking the search input for uneven steps

If the point where two lam points meet has a large difference in the energy that the two points predict, a minimization in the search around this point leads to IFAIL6 errors.

All search input files are required

Additionally required:

· scan executable

./scan 1 2 2.0
which will inspect a 2D surface in flexible degrees of freedom 1 and 2 with a 2.0 degree step size in each.  If no parameters are given, the defaults are those written above.  This can then be imported into Excel and a surface generated.
Generating additional lam points

If scan identifies that there are problems in your grid of lam points, you can fix these with cycle.
Additionally required:

· cycle executable

· run_new_lam.csh submission script
· script3 executable

· job_manag executable

· a.out executable
./cycle

Density will not be treated as an independent search variable. Minimum density:

     300.000000000000

 Level of Theory?

PBE1PBE

 Basis Set? (be particularly careful if your basis set includes brackets)

'6-31G(d,p)'

 Pop Keyword? (CHELPG, hly, hlygat)

ChelpG

 Do you want to use int=ultrafine SCF=QC? Y/N

n

 Charge?

0

 Multiplicity?

1

 Number of processors?

3

 Accuracy cutoff? (use a decimal point so fortran knows its a float)

5.0

Can we assume the U_INTRA_SRCH (   20.00) is the high energy cutoff? Y/N

y

 Would you like to use your own runGAUSSIAN file?

y

 What's its name? The file should contain 'new_lam_place.com' as the jobname, an

  acknowledgement of performing hess_setup.py, and a second gaussian run on hess

 .com.The job_name could have 'place' in it as well

run_new_lam.csh

 is this the first time you've performed cycle in this directory? Y/N

y

 IT IS! are you sure? it will delete any work you have done

y

 do you want to skip creating new_lams, and just evaluate the egdes of the search space? y/n

n
cycle then writes out a series of folders called new_lam_xxxxx, where xxxxx counts on from the previously generated lam points.

ls -d new_lam_* > file_list

nohup ./job_manag xxx &     where xxx is the number of new lam points

./script3
Use vi to add the total number of lam points after “Across 4 dimensional grid: ” in your molecules.in file.

Append the new lam_intra file to your molecules.in file.

Copy the generated new_NON_UNIFORM_LAM_RELEVANCE file to be called NON_UNIFORM_LAM_RELEVANCE
You can now use scan and cycle to check and add points to your lam.  Follow THE SAME procedure as above, including answering the question about whether you have done this previously with “N”.

It is very useful to store the answers to the questions in cycle in a file called cycle_input, which you can then use to run cycle with the command

./cycle < cycle_input

cycle_input and cycle_log.out can be stored in subdirectories called cycle1, cycle2 etc as a record of the steps carried out.

Running the search

Additionally required:
· runCrystPred_2.2.sh
qsub runCrystPred_2.2.sh
The correct executable is copied across by the submission script.
Post-processing the search

Required:

· crystals_stable.out
· crystals.out
· input.in

· the molecule file(s)

· runAnalyse.sh
qsub runAnalyse.sh
The correct executable is copied across by the submission script.

This gives the unique_pool directory with the minimum files that were output from the old version of CrystalPredictor, but they have already been converted to .fres (although not in the correct directory structure).

The minimum files do work with Imperial_Rename_BA.sh, so it would be worth keeping them (in a separate directory) in case further processing of the .fres files of the first minimum fails, and the second minimum is different enough to give a more meaningful result.

Analyse_log.out lists all the unique structures, with the number of times they were found in the search and some useful information.  The extractAnalyse script can be used to reduce the file size of this, in case you want to extract the information in Excel.

Because of the different format of the grid of intramolecular energies, it is no longer possible to run DMAflex-Quick as the next point in the search.  You will not have a correct intra_1_1.pot file.
convert_lams is a utility that rewrites the lam_intra file into a new file called final_dbase_file for use with CrystalOptimizer.  In order to use this successfully, you will need to have started a CrystalOptimizer run, and used the z-matrix from act_conf1/act_conf1.com as input for the LAM generation.  Copy final_dbase_file into the database file that was generated by your initial CrystalOptimizer run.

convert_lams is still in testing, but it should strip the charges from the points, generate enantiomers, and number all points sequentially.  If there are any problems, contact Louise.
CrystalOptimizer is your next step for a search with a flexible molecule.  In cases where there are a lot of structures found in the search, it is sometimes worth running Clustering to be sure they are all unique.  It may also be worth running a single point energy evaluation, or a CrystalOptimizer job with 1-5 steps.  Running with CrystalOptimizer with 0 steps is equivalent to a single point energy evaluation, and does not write out any conformations to the databases.
Sp_Dmacrys is your next step for a search with a rigid molecule (scripts for this can be found in /home/cposs/CrystalPredictor/post-processing/ along with associated scripts for checking validity of minima and clustering).
