About the program


This is a refinement program (to refine the single crystal/powder XRD experimental data to (i) match the observed and calculated structure factors (ii) to refine the Debye-Waller factor (iii) hence to find experimental mean square amplitudes. Applicable to diamond (single element) type systems.

This program can process the observed X-ray structure factors of diamond structure. Diamond structure factors will be CALCULATED and the observed and calculated structure  factors will be matched using least-squares refinement method. The (i) Debye-Waller factor and (ii) the scale factor are the prime parameters refined in this program. The output file will contain the results of refinement in each least-squares refinement.

Also, the listing will have the h k l values of the reflections, FOBS (observed) structure factor, FCAL (calculated) structure factor, the difference DELF, error as the % (ERR), atomic scattering factor of the atom involved SF(I,1), the Bragg angle THETA, and sin(theta)/Lambda (SINT)

The observed powder XRD intensities from a powder data set can be utilized. First, the observed X-ray intensities should be converted into observed X-ray structure factors. The supplied SCAT771 program can be used for this purpose. Or any other method can be used to get the observed structure factors of each reflection from the observed intensities. The prime corrections to be applied to convert the X-ray intensities into X-ray structure factors are (i) multiplicity and (ii) Lorentz-polarization corrections. SCAT771 program can do this.

After, converting the X-ray intensities into structure factors using SCAT771, the input file for running RE_DI_HA should be prepared.

Input

Prepare an input file for running RE_DI_HA. The input is FORMAT sensitive. Hence adhere to the spacings and other syntaxes. The input file name should be india. (without full-stop)



 A typical input will be as follows;

Refinement of Germanium parameters
  1 20  1  3
 1.540560 5.657000 2.000000 0.700000
16.5410 1.5680 3.7280 3.3450 6.7850 2.8670 0.012013.432058.8660 0.2110 0.0190
-1.0890 0.8860
  1  1  1     0.614
  2  2  0     0.659
  3  1  1     0.467
  4  0  0     0.499
  3  3  1     0.329
  4  2  2     0.481
  5  1  1     0.321
  4  4  0     0.302
  5  3  1     0.284
  6  2  0     0.276
  5  3  3     0.210
  4  4  4     0.214
  5  5  1     0.202
 99
  4  4  0
  4  4  4
  4  0  0

First line is the title line 

Second line, I parameter 1 indicates the number of species of atoms (allowed value is 1, since the program is for diamond monoatomic system). 

Second line, II parameter 20 indicates user inputted number of cycles of least-squares refinement, typically 10 to 20 enough for convergence.

Second line, III parameter 1 indicates Wilson plot analysis is done for finding Debye-Waller factor using Fobs and Fcal. 0 will not do Wilson plot analysis.

Second line, IV parameter 3 indicates the no. of observed reflections to be omitted from refinement process (in this case 3). This can be decided after initial refinements and checking the results for reflections with large differences in Fobs and Fcal.

Third line, I parameter (1.54056) indicates the wavelength of X-rays used for XRD powder data recording.

Third line, II parameter (5.657) indicates the cell constant of the diamond system (in this case Ge with cell constant 5.657 angstrom).
Third line, III parameter (2.0) indicates the initial scale factor to be used in the refinement to match Fobs and  Fcal. Any random value is OK so that refinement converges. 

Third line, IV parameter (0.7) indicates the initial B value (Debye-Waller factor of fe atom) to be used in the refinement to match Fobs and Fcal. A small value is enough.

Fourth line indicates the analytical co-efficients (5 parameter model) to calculate the atomic scattering factors of the (here, Ge atom) atom. A1, A2, A3, A4, A5, B1, B2, B3, B4, B5, and C. A total of 11 coefficients are to be used. These values are listed in international tables for X-ray crystallography. But, if you use SCAT771 program you can find these values in one of the output files (PAR1) and use them in the input for BCC.

Fifth line indicates (-1.0890 0.8860) two values, the anomalous dispersion corrections terms of the atom (here, Ge) for the X-ray wavelength used. These values are listed in international tables for X-ray crystallography. But, if you use SCAT771 program you can find these values in one of the output files (DIS1) and use them in the input for RE_DI_HA.

In this input examples, the next 6 lines indicate the h k l values and the observed structure factors (FOBS) derived from SCAT771 program.

In the last line 99 indicates the parameter to terminate the reading of the input.  

Output

 The output file name is outdia.  All the inputted values are listed first.  Then, a typical output cycle shows as follows.
    ---------------
    CYCLE NUMBER= 2
    ---------------
     SCALE FACTOR=  0.40661E-02   +OR-        0.00020
     B OF AN ION     =  0.10257E+01   +OR-        0.28979
     CORRELATION BETWEEN SCALE AND B OF ANION = 0.78631E+00
          RMINIMUM=  0.066631
  
These results are self-explanatory. RMINIMUM will show the Reliability index at each cycle.
At the end of 20th cycle (here, the no. of cycles is 20 in this example), you can see the following.

						    ** 2 RMINIMUM=0.0666  ,
      
 
 2 RMINIMUM=0.0666  indicates that the minimum R factor occurs at 5th cycle and the R value is 6.66 %. The parameter listed in the 2nd cycle are the refined parameter.
 
 Note, the most successful results can be obtained through a large no. observations.  That is -  good statistics only will lead to convincing results.
