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System requirements:


FIT runs under DOS 3.0x/later or WINDOWS 95,98, NT.


It requires 386/486/586 processor and a CGA/VGA/SVGA graphics card.





Getting started


Create a directory with a name of your choice. Copy the file FIT.exe in it. 


In the command field/line type  FIT [data file name] and press ENTER. 


Data file is a text file which contains two columns of numbers in free format 


( x and y coordinates of the considered powder diffraction pattern or pair correlation function.)


Then:


  -Enter [the name of the file with parameters]  and press ENTER.


    Usually, the file with parameters controlling the fitting procedure is created   


    during a previous run of FIT. If  such a file is used, the parameters will be read from   


    it and used as initial values in the subsequent analysis.


  -or press ESC . The user will be prompted to input (by hand) reasonable initial values 


     for all parameters controlling the fitting procedure.





The program starts, the screen splits into three windows and the menu mode (in the upper right window) is activated.


Commands in the menu mode of operation:


Press - Ctrl-B    to change the background colour (supported only by


                          CGA/EGA/VGA graphics cards)


	Ctrl-Q   to quit the program FIT


	Ctrl-T    to check for the available free memory


	Esc	 to cancel the last input/command





3.  Running IFO


When run IFO, strictly follow the steps listed in the upper right window - i.e in the 


menu mode.


Move the prompt to the desired step by means of the Arrow keys.


Press ENTER to activate the selected step of the fitting procedure.


Warning: A given step can be activated only if all preceding steps


have been passed successfully.





-------------------------------------------------------------------------------


Step One: data smoothing /the moving average algorithm/  - for the theoretical background see Savitzky & Golay, Anal. Chem. 36 (1964), 1627





Step Two: Background correction - for the automatic background correction and


the meaning of the parameter Q see Sonneveld & Visser J. Appl. Cryst. 8 (1975), 1. 


( a0...a8  are the coefficients of the polynomial approximating the background)





Step three: Profile Differentiation - see Savitzky & Golay, ibid,


Peaks are best detected by the maxima of the fourth derivative of the experimental data. The derivative is displayed on screen/lower part, left window/ together with the original experimental data/upper part, left window/. 





Step four: Profile Fitting


			  ROIL; ROIR -  left and right limit of the


                                      region of the diffraction pattern being fitted, respectively.


			  G - Gaussian function


			  L - Lorentzian function


			  M - Modified Lorentzian function 


			  l - Intermediate Lorentzian function 


			  P - Pearson VII function 


			  V - Pseudo-Voight function 


			  D - Profile analysis of Pair Correlation Functions


			  T - demonstration run without minimization


			  S - standard least-squares minimization algorithm


			  G - steepest descent minimization algorithm


			  (o - average atomic density in [at/A**3] - needed


                                              only when pair correlation functions (PCFs) are           


                                              being analyzed.


			  R(%) - weighted-pattern R factor


			  Re(%) - expected R factor





Standard parameters of the individual peaks:


			  X0 - position


			  Y0 - Height


			  2W - Full Width at Half Maximum


			  m - polynomial power (only for P VII)   1 < m < 999


			  ( - L fraction in V (only for V)    0 <   (  < 1


			  C - coordination number (only for D)


			  xc  - limit beyond which the structural correlations		   


                                             can be neglected (only for D)


-For a more detailed definition of the parameters of the Pearson VII and


Pseudo-Voight analytical functions see:  


Langford, Prog. Crys. Growth and Char. 14 (1987) 185  and 


Young and Wiles J. Appl. Cryst. 15 (1982) 430. 





 -The theoretical background of the profile analysis of pair correlation


functions has been well described in:


Hajdu, Phys. Stat. Sol. A60, (1980) 365 and 


Petkov, Apostolov & Skumrjev J. Non-Cryst. Sol. 110 (1989)184.


























Assignment of initial values to the adjustable parameters listed above:





There are four different ways to assign some values to the adjustable parameters -


- "default" assignment. An ‘old’ file with parameters is needed prior to starting


the program and it is used when FIT is run.


- "by hand" assignment. All parameters are inputted by hand in a response to the corresponding prompts. The necessary values are usually taken(guessed) from the current coordinates of the cursor ( the lowest right window ). 


(Example - the cursor is positioned over a peak and its "xi" and "IN" coordinates are inputted by hand as x0 and y0 coordinates of the peak.)


- "semi-automatic" assignment. First, the cursor is positioned over the


considered peak. Than, by simultaneously pressing  Ctrl-Enter its coordinates


are read out and again by pressing Enter one more time - assigned to the peak parameters.


- "automatic assignment". This way of assignment is recommended in the first stages of the pattern decomposition and only in case of powder pattern decomposition.





To cancel the last input/command press  ESC .


Pressing ESC two times will result in quitting the current step and going back to 


menu mode.


To interrupt the fitting process - Press Ctrl-I .


									 


Step five: Save Fit - creates a file  XXXXXX.?ft, where ? stands for


one of the letters from L to D. This file contains the parameters resulted from the profile fitting carried out: x0 - position; y0- height; A - area; 2W - Full Width at Half Maximum; 2Wi - integral breadth and C -coordination number ( only for D ) of all peaks. The final R factors are also included in the file.





Step six: creates a X-Y data file XXXXXX.plt file (ASCII) which contains the experimental data (1); corrected exp. data (2); the background (3);  the first (4), second (5) or fourth derivative (6) of the data; the analytical approximation fitted to the experimental data(7); the residual difference (8); the individual analytical peaks (9). 





Step seven: New data - when activated a new data set can be analyzed without quitting the program FIT.





--------------------------------------------------------------------------------


Graphical mode of operation:


To activate the graphical mode of operation,  move the prompt to the


left window using the Arrow keys and press Enter.


Press - Ins/Del  to re-scale the graphics


         - F1 to F10 and Ctrl-Fi (i=1-10) to toggle between the graphics


         - the Arrow and Ctrl-Arrow keys to move the cursor fast and slow, respectively


         - PgUp/PgDn  to see the individual peaks


         - Ctrl-H - to look over the built-in help


To exit from the graphical mode and go back to menu mode - press  ESC.

















4. Test examples:





File CHO - an experimental powder diffraction pattern of C10H20O4.


File CHO.IFT - contains the profile parameters resulted from fitting the powder pattern with 10 Intermediate Lorentzian analytical functions. Use the data file CHO and the parameter file CHO.iFT to test the case of a powder pattern decomposition.





File  GDCU1.PDF - contains the Pair Correlation Function of


Gd4Cu3  metallic glass (V. Petkov et al. J. Non-Cryst. Sol. 122 (1990) 262)


File GDCU1.DFT - contains the profile parameters resulted from an analyzis of   GdCU1.PDF. Use the data file GDCU1.PDF and the parameter file GDCU1.DFT to test the case of a profile analysis of PCFs. 








--------------------------------------------------------------------------------


              We hope that FIT will be useful in your research work.


                  With best regards - V. Petkov and N. Bakaltchev.


-------------------------------------------------------------------------------





In case of any remarks or comments, please, contact:


Dr. V. Petkov


Department of Solid State Physics


Sofia University, Sofia - 1126, BULGARIA


E-mail: petkov@phys.uni-sofia.bg or petkov@pa.msu.edu


